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I. INTRODUCTION AND JURISDICTION

1. This Order direets ML Industries, Inc. (the "Respondent") to perform work in accordance
with this Order and all attachments that is necessary to complete the remedial design of and
implement the remedy described in the Record of Decision for the Raritan Bay Slag Supcrfund
Site ("Site") located in Old Bridge Township and Sayreville Borough. Middlesex County. New
Jersey. This Order is issued to the Respondent by EPA pursuant to the authority vested in the
President of the United States by Section 106(a) of CERCLA, as amended, 42 U.S.C. § 9606(a).
This authority was delegated to the Administrator of EPA by Executive Order 12580, dated
January 23, 1987, and was redelegated to EPA Regional Administrators on September 13. 1987
by EPA Delegation No. 14-14-B. This authority was further rcdclcgatcd on November 23, 2004.
by the Regional Administrator of EPA, Region 2 to the Director of the Emergency and Remedial
Response Division by EPA Region 2 Delegation R-1200.

II. DEFINITIONS

2. Unless otherwise expressly provided in this Order, terms used in this Order that arc
defined in CERCEA or in regulations promulgated under CERCEA shall have the meaning
assigned to them in CERCEA or in such regulations. Whenever terms listed below are used in
this Order or in its appendices, the following definitions shall apply:

a. "CKRCEA" shall mean the Comprehensive Environmental Response.
Compensation, and Liabi l i ty Act of 1980, 42 U.S.C. § § 9601-9675.

b. "Day" shall mean a calendar day. In computing any period of time under this
Order, where the last day would fall on a Saturday, Sunday, or federal or state holiday,
the period shall run until the close of business of the next business day.

c. "Effective Date" shall mean the Effective Date as provided in Section XXVI.

d. "EPA1" shall mean the United States Environmental Protection Agency and its
successor departments, agencies or instrumentalities.

c. "Lead containing materials" or "LCVT shall mean any material(s) containing lead
at any concentration, including, lead slag, mattes from smelting furnace operations, lead
battery plates, lead battery casings, lead/acid batteries and any components thereof.

f. "NCP"1 shall mean the National Oil and I la/ardous Substances Pollution
Contingency Plan promulgated pursuant to Section f 05 of CERCLA, 42 U.S.C. § 9605,
codified at 40 C.E.R. Part 300, and any amendments thereto.

g. "NJDEP" shall mean the New Jersey Department of Environmental Protection or
any successor departments or agencies of the State.



h, "Paragraph" shall mean a portion of this Order identified by an Arabic numeral or
an upper or lower case letter.

i. "Performance Standards" shall mean cleanup levels and other measures of
achievement of the goals of the remedy selected in the ROD and the SOW, including the
standards and other measures of achievement set forth or referenced in Section 8.5,
Section 12.4 and Table 5-2 of the ROD and/or in Sections 1.2 and 1.3 of the SOW.

j. "Project Coordinator" shall mean the person designated by the Respondent who
will be charged with the duly of being at all times knowledgeable of the performance of
all Work performed pursuant to this Order.

k. "ROD" shall mean the EPA Record of Decision relating to the Raritan Bay Slag
Supcrfund Site which HPA signed on May 23, 2013 and all attachments thereto. The
ROD is incorporated into this Order and is an enforceable part of this Order. The ROD is
attached to this Order as "Appendix A."

1. '"ROD Remedy" shall mean the remedy selected in the ROD, including the
remedial design and the remedial action associated with the remedy selected in the ROD.

m. "Remedial Project Manager" shall mean the person designated by the EPA who
will be charged with the duly of being at all times knowledgeable of the performance of
all Work performed pursuant to this Order.

n. "Respondent" shall mean NL Industries, Inc., and includes ils officers,
employees, agents, subsidiaries, assigns and successors.

o. "Section" shall mean a portion of this Order identified by a Roman numeral and
includes one or more Paragraphs.

p. "Site" shall mean the Raritan Bay Slag Superfund Sile located in Old Bridge
Township and in Sayrevillc Borough, Middlesex County, New Jersey. A map showing
the Site is altaehed lo this Order as "Appendix C."

q. "Statement of Work" or "SOW" shall mean the slalement of work which is
attached to this Order as "Appendix B." The SOW is incorporated into this Order and is
an enforceable part of this Order as are any modifications made thereto in accordance
with this Order.

r. "State" shall mean the State of New Jersey.

s. "Supervising Contractor" shall mean the principal contractor retained by the
Respondent to supervise and direct the implementation of the Work under this Order.

t. "United States" shall mean the United States of America and each department,
agency, and instrumentality of the United Slates, including HPA.



u. "Waste Material" shall mean: (i) any "hazardous substance" under Section
101(14) of CERCLA, 42 U.S.C. § 9601(14); (ii) any pollutant or contaminant under
Section 101(33) of CERCLA, 42 U.S.C. § 9601(33); and (iii) any "solid waste" under
Section 1004(27) of RCRA, 42 U.S.C. § 6903(27).

v. "Work" shall mean all work and other activities that Respondent is required to
perform under this Order, including, but not limited to, tasks described in the SOW and
any activities required to be undertaken pursuant to this Order.

III. FINDINGS OF FACT

3. The Site is located in Middlesex County, New Jersey. The Site includes, among other
areas, a 2,200 foot long seawall along the shoreline of Raritan Bay in Old Bridge Township (the
"Seawall"), an 800 foot long jetty on the western side of the Cheesequake Creek Inlet in
Sayreville Borough (the "Western Jetty") and Margaret's Creek, a 47 acre undeveloped wetland
in Old Bridge Township (the "Margaret's Creek Sector"). (See Appendix C)

4. On September 21, 2009, the Site was placed on the National Priorities List ("NPL").

5. In 2013, EPA completed a Remedial Investigation and Feasibility Study ("RI/FS") for
the Site. Among other findings, the RI/FS concluded that lead was the primary contaminant of
concern at the Site and that lead, at concentrations higher than human health and ecological risk-
based levels, existed in the Seawall, in the Western Jetty, in Margaret's Creek and in the soil and
sediment throughout the Site.

6. On May 23, 2013, EPA issued a Record of Decision ("ROD") which selected a remedy
(the "ROD Remedy") for the Site.

7. The Slate of New Jersey concurred on the EPA selection of the ROD Remedy by letter
dated May 8, 2013.

8. Lead is the primary hazardous substance of concern detected in the soils, sediments, and
surface water at the Site.

9. The hazards posed by lead at the Site include, but are not limited to, the threat of dermal
contact with, inhalation, and/or ingestion of lead at the Site and the threat of migration of lead at
and from the Site. Exposure to the lead present at the Site by direct contact, incidental ingestion
of contaminated media and ingestion of contaminated food items may present an unacceptable
risk to ecological receptors (i.e., impaired growth, compromised reproduction and reduced
survival of organisms, such as invertivorous shore birds and herbivorous shore birds, which may
incidentally ingest contaminated media). Lead in soil and sediment may pose a risk to aquatic
receptors and terrestrial receptors present at the Site, such as the Semipalmalcd plover and the
American robin. Exposure to the lead present at the Site by ingestion may cause a variety of
adverse human health effects including severe damage to the brain and kidneys in adults and
children and damage to the reproductive functions in adults.



10. In the late 1960s and/or early 1970s, Sea Land Development Corp., a now dcfunet
corporation, used lead containing materials ("LCM'1), and other materials to construct the
Seawall.

11 . In or about the late 1960s and early 1970s, one or more persons added I,CM to the
Western Jetty.

12. From approximately 1960 to approximately 1980, the Respondent owned and operated a
lead smelting facility in Perth Amboy, N.J. (the "NL Facility").

13. The operations at the NL Facility entailed extracting lead from a variety of items,
including scrap metal, dross and other LCM. These operations resulted in the generation of
Waste Material containing LCM, such as furnace slag and hemispherical-shaped furnace mattes.
The furnace mattes generated at the NL Facility contained lead at concentrations of
approximately 6 to 8% lead by weight. The furnace slag generated at the NL Facility contained
lead at concentrations of approximately 2 to 3% lead by weight.

14. From about 1969 to 1972, Respondent arranged with and/or permitted private
contractors, including an entity named Liberty Trucking Company ("LTC"), to remove LCM,
including furnace slag and furnace mattes from the NL Facility.

15. LTC transported LCM it received from the NL Facility to the real property which LTC or
LTC's principal, Charles Ludwig, owned near Route 35 in Old Bridge Township and in
Sayrcville Borough. The properly LTC owned in Old Bridge was in the Margaret's Creek Sector
and was located immediately adjacent to the Seawall. The property LTC owned in Sayreville
was located immediately adjacent to the Western Jetty.

16. In September 1972, an official of Madison Township (later renamed Old Bridge
Township), wrote to NJDEP complaining of a lead slag land filling operation being conducted on
the beach front on the Raritan Bay, in Madison Township. The official said that the land filling
had passed the high tide mark and the dumping was taking place directly into the Raritan Bay.
The official described the slag as large mound-shaped blocks of lead residue that were being
dumped indiscriminately along the water line, making the beachfront unusable for recreation.
The Madison official enclosed two photographs taken on September 16, 1972 of the slag waste at
the Site. A Woodbridge News Tribune article reported the official saying that a later inspection
of the area revealed that more slag had been dumped in that section of the beachfront. On
October 16, 1972, the Madison official again wrote to the NJDEP and enclosed a photograph of
what he alleged was "an actual dumping operation by Liberty Trucking Company."

17. LCM, including large hemisphere-shaped pieces of LCM, and lead battery casings, were
found in and near the Seawall, in and near the Western Jetty and in and near the Margaret's
Creek Sector.

18. The operations at the NL Facil i ty generated large hemisphere-shaped pieces of LCM,
lead battery casings and other LCM.



19. LTC removed various types of LCM from the NL Facility and transported that LCM to
the Site and disposed o f i t at the Site.

20. The Seawall, the Western Jetty and the Margaret's Creek Sector contain LCM that was
generated by the Respondent's operations at the NL Facility.

21. By letter dated February 9, 2012, FPA informed Respondent that EPA considered the
Respondent to be a potentially responsible parly for the Site.

IV. CONCLUSIONS OF LAW AND DETERMINATIONS

22. Lead is a hazardous substance under Section 101 of CFRCLA, 42 U.S.C. §9601.

23. The Site is a "facility" as defined in Section 101(9) of CFRCLA, 42 U.S.C.
§9601(9).

24. Respondent is a "person"' as defined in Section 101(21) of CFRCLA. 42 U.S.C.
§9601(21).

25. Respondent is a responsible party under Section 107 (a)(3) of CFRCLA, 42 U.S.C. §
9607(a)(3), for conditions at the Site and is subject to this Order under Section I06(a) of
CFRCLA, 42 U.S.C. § 9606(a).

26. Lead, LCM and other substances found in the Seawall, the Western Jetty, the Margaret's
Creek Sector and in the soil and sediment at the Site are "hazardous substances'' wi thin the
meaning of that term as defined in Section 101(14) of CFRCLA, 42 U.S.C. § 9601(14).

27. The presence of lead, LCM and other hazardous substances at the Site or the past,
present or potential migration of lead, LCM and other hazardous substances currently located at
or emanating from the Site, constitute actual and/or threatened "releases" as defined in Section
101(22) of CFRCLA, 42 U.S.C. § 9601(22).

28. The potential for further migration of hazardous substances from the Site, including
lead, poses a " . . . threatened release of a hazardous substance from a facility" as that phrase is
used in Section 106(a) of CERCLA, 42 U.S.C. § 9606(a).

29. Rased upon the FINDINGS set forth above and in the documents found in F.PA's
administrative record for the Site, LPA has determined that the release and threatened release of
lead. FCM and other hazardous substances into the environment at and from the Site may present
an imminent and substantial cndangcrmcnt to the public health or welfare or the environment
within the meaning of Section 106(a) of CFRCLA, 42 U.S.C. § 9606(a)

30. The response actions set forth in the ROD are required to prevent and/or mitigate any
actual and/or potential threat of harm to human health or welfare or the environment caused by
the release and threatened release of lead, LCM and other hazardous substances from the Site.



V. NOTICE TO THE STATE

31. Notice of this Order was given to the State of New Jersey Department of Environmental
Protection on January 13, 2014 pursuant to Section 106(a) of CHRCLA, 42 U.S.C. § 9606(a).

VI. ORDER

32. Based on the foregoing FINDINGS, CONCLUSIONS and DETERMINATIONS,
Respondent is hereby ordered to comply with the following provisions, including but not limited
to, all attachments, documents, schedules and deadlines in this Order, attached to this Order, or
incorporated by reference into this Order.

VII. NOTICE OF INTENT TO COMPLY

33. Respondent shall provide, not later than 5 Days after the Effective Date, written notice to
EPA's Remedial Project Manager ("RPM") and Assistant Regional Counsel for the Site at the
address specified in Section XVII, stating whether Respondent will comply with the terms of this
Order. If Respondent does not unequivocally commit to perform or finance the Work as
provided by this Order, it shall be deemed to have violated this Order and to have failed or
refused to comply with this Order. If applicable. Respondent's written notice shall describe,
using facts that exist on or prior to the Effective Date, any "sufficient cause" defenses asserted
by Respondent under Sections 106(b) and I07(c)(3) of CERCLA, 42 U.S.C. § 9606(b) and §
9607(c)(3). The absence of a response by EPA to the notice required by this Paragraph shall not
be deemed to be acceptance of Respondent's assertions.

VIII. PARTY BOUND

34. This Order shall apply to and be binding upon the Respondent, its principals, officers,
employees, agents, directors, subsidiaries, assigns and successors. Respondent is responsible for
completing the Work and all applicable requirements of this Order. No change in the ownership,
corporate status, or other control of the Respondent shall alter any of the Respondent's
responsibilities under this Order.

35. Respondent shall provide a copy of this Order to any prospective owners or successors
before a controlling interest in Respondent's assets, properly rights, or stock are transferred to
the prospective owner or successor. Respondent shall provide a copy of this Order to each
contractor, subcontractor, laboratory, or consultant retained to perform any Work under this
Order, within 5 Days after the Effective Date or on the date such services arc retained, whichever
date occurs later. Respondent shall also provide a copy of this Order to each person representing
Respondent with respect to the Site or the Work and shall condition all contracts and
subcontracts entered into hereunder upon performance of the Work in conformity with the terms
of this Order. With regard to the activities undertaken pursuant to this Order, each contractor
and subcontractor shall be deemed to be related by contract to the Respondent within (he
meaning of Section 107(b)(3) of CKRCLA, 42 U.S.C. § 9607(b)(3). Notwithstanding the terms



of any contract. Respondent is responsible for compliance with this Order and for ensuring that
its contractors, subcontractors and agents comply with this Order, and perform any Work in
accordance with this Order.

IX. WORK TO BE PERFORMED

36. The Work to be performed consists of all actions required in the ROD and the SOW.

37. The Work performed by Respondent pursuant to this Order shall, at a minimum, achieve
the Performance Standards specified in the ROD. Notwithstanding any action by EPA,
Respondent remains fully responsible for achievement of the Performance Standards in the
ROD. Nothing in this Order, or in EPA's approval of any submission, shall be deemed to
constitute a warranty or representation of any kind by EPA that full performance of the SOW
will achieve the Performance Standards set forth in the ROD. Respondent's compliance with
such approved documents does not foreclose EPA from seeking additional work to achieve the
applicable Performance Standards.

38. Within 7 Days of the Effective Date, the Respondent shall commence all activities
specified in the SOW in accordance with the time frames specified therein.

39. Selection.pf Supcrvising Contractor.

a. All aspects of the Work to be performed by Respondent pursuant to the
Order shal l meet any and all requirements of applicable federal, stale and local laws and be
performed under the direction and supervision of a Supervising Contractor, the selection of
which shall be subject to disapproval by EPA. The Supervising Contractor shall be a qualified
licensed professional engineering firm and must have a quality assurance system that complies
with the Uniform Federal Policy for Implementing Quality Systems O'UIT-QS"). (EPA/505/F-
03/001, March 2005). Within 21 Days after the Effective Date, Respondent shall notify UP A in
writing of the name and qualifications of the proposed Supervising Contractor, including primary
support entities and staff, proposed to be used in carrying out work under this Order and provide
a copy of the contractor's quality management plan to demonstrate compliance with UFP-QS.
EPA will issue a notice of disapproval or an authorization to proceed regarding hiring of the
proposed contractor. If at any time thereafter, Respondent proposes to change a Supervising
Contractor, Respondent shall give such notice to EPA and must obtain an authorization to
proceed from EPA before the new Supervising Contractor performs, directs, or supervises any
Work under this Order.

b. if EPA disapproves a proposed Supervising Contractor, EPA will notify
Respondent in writing. Respondent shall submit to EPA a list of contractors, including the
qualifications of each contractor that would be acceptable to them within 7 Days after receipt of
EPA's disapproval of the contractor previously proposed. EPA will provide written notice of the
names of any contractor(s) that it disapproves and an authorization to proceed with respect to any
oi the other contractors. Respondent may select any contractor from that list that is not
disapproved and shall notify EPA of the name of the contractor selected within 7 Days of EPA's
authorization to proceed.



40. Respondent shall notify KPA of the name and qualifications of any other contractor or
subcontractor proposed to perform Work under this Order at least 10 Days prior to
commencement of such Work.

41. HPA retains the right to disapprove of any, or all, of the contractors and/or subcontractors
proposed by Respondent to conduct the Work. If HPA disapproves in writing of any of
Respondent's proposed contractors to conduct the Work, Respondent shall propose a different
contractor within 7 Days of receipt of EPA's disapproval.

42. All plans and specifications shall be prepared under the supervision of, and
signed/certified by, a licensed New Jersey professional engineer.

43. Within 21 Days after the Effective Date, Respondent shall notify EPA, in writing, of the
name and title of the proposed Project Coordinator, and alternate Project Coordinator, who may
be employees of the Supervising Contractor. The Project Coordinator shall be responsible for
the day to day management of all Work to be performed pursuant to the Order, knowledgeable at
all times about all Work, and serve as the primary contact for EPA on all matters relating to the
Work. The Project Coordinator should be available for HPA to contact during all working days.
Respondent's Project Coordinator shall be subject to disapproval by KPA and shall have the
technical expertise sufficient to adequately oversee all aspects of the Work. The Project
Coordinator shall not be an attorney.

X. FAILURE TO ATTAIN PERFORMANCE STANDARDS

44. If, based on the results of the soil monitoring, HPA believes that one or more of the
Performance Standards specified in the ROD will not be reached in a reasonable time period,
HPA may require the Respondent to implement contingency measures. Such measures may
require the submiUal of a report assessing alternate remedial strategics and/or a plan that sets
forth contingency measures.

XI. EPA PERIODIC REVIEW

45. Under Section 121 of CERCLA, 42 U.S.C. § 9621, and any applicable regulations, EPA
may review the remedial action for the Site to assure that the Work performed pursuant to this
Order adequately protects human health and the environment. Until such time as EPA certifies
completion of the Work, Respondent shall conduct the requisite studies, investigations, or other
response actions as determined necessary by EPA in order to permit HPA to conduct the review
under Section 121 of CERCLA. As a result of any review performed under this Paragraph,
Respondent may be required to perform additional response activities, or to modify Work
previously performed.

XII. ADDITIONAL RESPONSE ACTIVITIES



46. EPA may determine that in addition to the Work identified in this Order and SOW.
attached to (his Order, additional response activities may be necessary to protect human health
and (he environment including meeting Performance Standards. If HPA determines that
additional response activities arc necessary, EPA may require Respondent to submit a work plan
for additional response activities. EPA may also require Respondent to modify any plan, or
other deliverable required by this Order, including any approved modifications.

47. Not later than 30 Days after receiving EPA's notice that additional response activities are
required pursuant to this Section and request for a work plan, Respondent shall submit a work
plan for the response activities to EPA for review and approval. Upon written approval by KPA.
the work plan shall be incorporated into this Order as a requirement of this Order and shall be an
enforceable part of this Order. Upon approval of the work plan by EPA, Respondent shall
implement the work plan according to the standards, specifications, and schedule in the approved
work plan. Respondent shall notify EPA of its intent to perform such additional response
activities within 7 Days after receipt of EPA's notification of the need for additional response
activities.

48. Any additional response activities that Respondent determines are necessary to protect
human health and the environment shall be subject to written approval by EPA. If such
additional response activities are authorized by EPA, then Respondent shall complete such
response activities in accordance with plans, specifications, and schedules approved by EPA
pursuant to this Order.

ENDANGERMENT AND EMERGENCY RESPONSE

49. If any action or occurrence during the performance of the Work, causes or threatens a
release of Waste Material from the Site that constitutes an emergency situation or may present an
immediate threat to public health or welfare or the environment, the Respondent shall
immediately take all appropriate action to prevent, abate, or minimi/c such release or threat of
release and shall immediately notify the National Response Center at (800) 424-8802 and the
appropriate EPA Remedial Project Manager. If the Remedial Project Manager is unavailable,
the Respondent shall notify the Chief of the Mega Projects Section of the Emergency and
Remedial Response Division of EPA Region 2 at (212) 637-4310 of the incident or Site
conditions. The Respondent shall take such actions in consultation with EPA's Remedial Project
Manager, or other available authorized EPA officer, and in accordance with all applicable
provisions of this Order, including, but not limited to, the Health and Safety Plans, the
Contingency Plans, and any other applicable plans or documents developed pursuant to the
SOW.

50. 'fhe Respondent shall submit a written report (o EPA within 7 Days after each such
release or threatened release, setting forth the events that occurred and the measures taken, or to
be taken, to mitigate any release or cndangermcnt caused or threatened by the release and to
prevent the reoccurrence of such a release. Within 30 Days after the conclusion of such an event,
Respondent shall submit a final report setting forth all actions taken in response thereto. This
reporting requirement is in addition to, and not in lieu of, reporting under Section 103(c) of
CERCLA, 42 U.S.C. §9603(c), and Section 304 of the Emergency Planning and Community



Right-To-Know Act ofl986, 42 U.S.C. §11004, ct scq.

51. Nothing in the preceding Paragraphs or elsewhere in this Order shall be deemed to limit
any authority of the United States to lake, direct or order all appropriate action to protect human
health and the environment or to prevent, abate or minimize an actual or threatened release of
hazardous substances on, at or from the Site.

XIV. EPA REVIEW OF SUBMISSIONS

52. After review of any deliverable, plan, report or other item which is required to be
submitted for review and approval pursuant to this Order, EPA may: (a) approve the submission;
(b) approve the submission with modifications; (c) disapprove the submission and direct
Respondent to re-submit the document after incorporating EPA's comments; or (d) disapprove
the submission and assume responsibility for performing all or any part of the response action.
As used in this Order, the terms ''approval by EPA," "HPA approval," or a similar term means
the action described in (a) or (b) above.

53. In the event of approval or approval with modifications by EPA, Respondent shall
proceed to take any action required by the plan, report, or other item, as approved or modified by
HP A.

54. Upon receipt of a notice of disapproval or a request for a modification, Respondent shall,
within 14 Days or such longer time as specified by KPA in its notice of disapproval or request for
modification, correct the deficiencies and rcsubmit the plan, report, or other item for approval.
Notwithstanding the notice of disapproval, or approval with modifications, Respondent shall
proceed, at the direction of EPA, to take any action required by any non-deficient portion of the
submission.

55. If upon the first resubmission or upon any subsequent resubmission, the plan, report or
other item is disapproved by EPA, Respondent shall be deemed to be out of compliance with this
Order. In the event that a rcsubmittcd plan, report or other item, or portion thereof, is
disapproved by EPA, EPA may again require Respondent to correct the deficiencies, in
accordance with the preceding Paragraphs of this Section. In addition, or in the alternative, HP A
retains the right to amend or develop the plan, report or other item.

56. All plans, reports, and other submittals required to be submitted to EPA under this Order
shall, upon approval by EPA, be deemed to be incorporated in and an enforceable part of this
Order. In the event that EPA approves a portion of a plan, report, or other item required to be
submitted to EPA under this Order, the approved portion shall be deemed to be incorporated in
and as an enforceable part of this Order.

57. Respondent may request in writing that EPA approve modifications to EPA-approvcd
reports, schedules, deliverables and other writings required under the terms of this Order at any
time during the implementation of the Work required by this Order. Any and all such
modifications under this Order must be approved in writing and signed by the Chief of the
Special Projects Branch, Emergency and Remedial Response Division, EPA-Region 2.
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a. EPA shall have the sole authority to make any such modifications under this Order.

b. EPA shall be the final arbiter in any dispute regarding the sufficiency or acceptability of all
documents submitted and all activities performed pursuant to this Order. EPA may modify those
documents and/or perform or require (he performance of additional work unilateral ly. KPA also
may require Respondent to perform additional work unilaterally to accomplish the objectives set
forth in this Order.

XV. PROGRESS REPORTS

58. In addition to the other deliverables set forth in this Order, Respondent shall provide
written monthly progress reports to EPA with respect to actions and activities undertaken
pursuant to this Order. The progress reports shall be submitted on or before the 1 5lh day of each
month following the Effective Date. Respondent's obligation to submit progress reports
continues until EPA gives Respondent written notice under Paragraph 102.

XVI. COMPLIANCE WITH APPLICABLE LAWS

59. All activities carried out by Respondent pursuant to this Order shall be performed in
accordance with the requirements of all federal and state laws and regulations. KPA has
determined that the activities contemplated by this Order are consistent with the NCP.

60. Except as provided in Section 121(e) of CERCEA and the NCP, no permit shall be
required for any portion of the Work conducted entirely on-Sile. Where any portion of the Work
requires a federal or state permit or approval. Respondent shall submit timely applications and
take all other actions necessary to obtain and to comply with all such permits or approvals.

61. This Order is not, and shall not be construed to be, a permit issued pursuant to any federal
or state statute or regulation.

XVII. REMEDIAL PROJECT MANAGER

62. All communications, whether written or oral, from Respondent to EPA shall be directed
to EPA's Remedial Project Manager. Respondent shall submit to EPA and NJDEP copies of all
documents, including plans, reports, and other correspondence, which arc developed pursuant to
this Order, and shall send these documents by certified mail or overnight mail to the following
addresses:

3 Copies to:

Chief, Special Projects Branch
Emergency and Remedial Response Division
U.S. Environmental Protection Agency



290 Broadway, 18th Floor
New York, New York 10007-1866
Attn: Raritan Bay Slag Super fund Site Remedial Project Manager

1 Copy (electronic) to:

New Jersey Super fund Branch
Office of Regional Counsel
U.S. Environmental Protection Agency
290 Broadway, 17th Hoor
New York, New York 10007-1866

Atln: Site Attorney, Raritan Bay Slag Supertund Site

63. In the event that EPA requests more than the number of copies stated above of any report
or other documents required by this Order for itself or the State, Respondent shall provide the
number of copies requested. Upon request by EPA, Respondent shall submit in electronic form
all or any portion of any dclivcrablcs Respondent is required to submit pursuant to the provisions
of the Order.

64. EPA has the unreviewable right to change its Remedial Project Manager. If EPA
changes its Remedial Project Manager, EPA will inform Respondent in writing of the name,
address, and telephone number of the new Remedial Project Manager.

65. EPA's Remedial Project Manager shall have the authority lawfully vested in a Remedial
Project Manager by the National Contingency Plan, 40 C.F.R. Part 300. EPA's Remedial Project
Manager shall have authority, consistent with the National Contingency Plan, to halt any work
required by this Order, and to take any necessary response action.

XVIII. ACCESS TO SITE NOT OWNED BY RESPONDENT

66. If the Site, the off-Site area that is to be used for access, property where documents
required to be prepared or maintained by this Order are located, or other property subject to or
affected by the remedial action, is owned in whole or in part by parties other than those bound by
this Order, Respondent wil l obtain, or use its best efforts to obtain, site access agreements from
the present owners within 60 Days of the Effective Dale. Such agreements shall provide access
for EPA, its contractors and oversight officials, the State and its contractors, and Respondent and
Respondent's aulhori/.ed representatives and contractors, and such agreements shall specify that
Respondent is not EPA's representatives with respect to l iabil i ty associated with the activities to
be undertaken. Copies of such agreements shall be provided to EPA prior to Respondent's
initiation of field activities. Respondent's best efforts shall include providing reasonable
compensation to any property owner. If access agreements are not obtained within the time
referenced above, Respondent shall immediately notify EPA of its failure to obtain access.
Subject to the United States' non-rcvicwablc discretion, EPA may use its legal authorities to
obtain access for Respondent, may perform those response actions with EPA contractors at the
property in question, or may terminate the Order if Respondent cannot obtain access agreements.
If EPA performs those tasks or activities with contractors and does not terminate the Order,
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Respondent shall perform all other activities not requiring access to that properly. Respondent
shall integrate the results of any such tasks undertaken by EPA into its reports and dclivcrablcs.

XIX. SITE ACCESS AND DATA/DOCUMENT AVAILABILITY

67. Respondent shall allow EPA and its authorized representatives and contractors to enter
and freely move about all property at the Site and off-Site areas subject to or affected by the
work under this Order or where documents required to be prepared or maintained by this Order
are located, for the purposes of inspecting conditions, activities, the results of activities, records,
operating logs, and contracts related to the Site or Respondent and its representatives or
contractors pursuant to this Order; reviewing the progress of the Respondent in carrying out the
terms of this Order; conducting tests as EPA or its authorized representatives or contractors deem
necessary; using a camera, sound recording device or other documentary type equipment; and
verifying the data submitted to EPA by Respondent. Respondent shall allow EPA and its
authorized representatives to enter the Site, to inspect and copy all records, files, photographs,
documents, sampling and monitoring data, and other writings related to work undertaken in
carrying out this Order. Nothing herein shall be interpreted as limiting or affecting EPA's right
of entry or inspection authority under federal law.

68. Respondent may assert a claim of business confidentiality covering part or all of the
information submitted to EPA pursuant to the terms of this Order under 40 C.E.R. 2.203,
provided such claim is not inconsistent with Section 104(e)(7) of CERCLA, 42 U.S.C. §
9604(e)(7) or other provisions of law. This claim shall be asserted in the manner described by 40
C.F.R. 2.203(b) and substantiated by Respondent at the time the claim is made. Information
determined to be confidential by EPA will be given the protection specified in 40 C.E.R. Part 2.
If no such claim accompanies the information when it is submitted to EPA, it may be made
available to the public by EPA or the State of New Jersey without further notice to Respondent.
Respondent shall not assert confidentiality claims with respect to any data related to Site
conditions, sampling, or monitoring.

69. Respondent shall maintain for the period during which this Order is in effect, an index of
documents that Respondent claims contain confidential business information. The index shall
contain, for each document, the date, author, addressee, and subject of the document. Upon
written request from EPA, Respondent shall submit a copy of the index to EPA.

70. As requested by EPA, Respondent shall participate in the preparation of such information
for distribution to the public and in public meetings which may be held or sponsored by EPA to
explain activities at or relating to the Site.

XX. RECORD PRESERVATION

71. Respondent shall provide to EPA upon request, copies of all documents and information
within its possession and/or control or that of its contractors or agents relating to activities at the
Site or to the implementation of this Order, including but not limited to sampling, analysis, chain
of custody records, manifests, trucking logs, receipts, reports, sample traffic routing.
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correspondence, or other documents or information related to the Work. Respondent shall also
make available to EPA for purposes of investigation, information gathering, or testimony, its
employees, agents, or representatives with knowledge of relevant facts concerning the
performance of the Work.

72. Until 10 years after HPA provides notice pursuant to Paragraph 102 of this Order,
Respondent shall preserve and retain all records and documents in its possession or control,
including the documents in the possession or control of its contractors and agents on and after the
Effective Date that relate in any manner to the Site. At the conclusion of this document retention
period, Respondent shall notify the United States at least 90 Days prior to the destruction of any
such records or documents, and upon request by the United States, Respondent shall deliver any
such records or documents to HPA.

73. Within 90 Days after the Effective Date, Respondent shall submit a written certification
to EPA's Remedial Project Manager and Site Attorney that it has not altered, mutilated,
discarded, destroyed or otherwise disposed of any records, documents or other information
relating to its potential liability with regard to the Site since notification of potential l iabi l i ty by
the United States or the State.

XXI. DELAY IN PERFORMANCE

74. Any delay in performance of this Order that, in EPA's judgment, that is not properly
justified by Respondent under the terms of this Section shall be considered a violation of this
Order. Any delay in performance of this Order shall not affect Respondent's obligations to ful ly
perform all obligations under the terms and conditions of this Order.

75. Respondent shall notify EPA of any delay or anticipated delay in performing any
requirement of this Order. Such notification shall be made by telephone and electronic mail to
EPA's Remedial Project Manager within 48 hours after Respondent first knew or should have
known that a delay might occur. Respondent shall adopt all reasonable measures to avoid or
minimize any such delay. Within 7 Days after notifying EPA by telephone and electronic mail,
Respondent shall provide written notification fully describing the nature of the delay, any
justification for delay, any reason why Respondent should not be held strictly accountable for
failing to comply with any relevant requirements of this Order, the measures planned and taken
to minimize the delay, and a schedule for implementing the measures that will be taken to
mitigate the effect of the delay. Increased costs or expenses associated with implementation of
the activities called for in this Order is not a justification for any delay in performance.

XXII. ASSURANCE OF ABILITY TO COMPLETE WORK

76. In order to ensure completion of the Work, Respondent shall secure financial assurance,
initially in the amount of $78,700,000 (''Estimated Cost of the Work"). The financial assurance
must be one or more of the mechanisms listed below, in a form substantially identical to the
sample documents available under "Financial Assurance" at
http://cfpLib.epa.gov/compliance/resources/policies/clcanup/superfund/index.cirn, and
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satisfactory to EPA. Respondent may use multiple mechanisms if they are limited to trust funds,
surely bonds guaranteeing payment, and/or letters of credit.

a. A trust fund: (1) established to ensure that funds will be available as and when needed for
performance of the Work in the event that Respondent fails to complete the Work
required by this Order; (2) administered by a trustee that has the authority to act as a
trustee and whose trust operations arc regulated and examined by a federal or state
agency; and (3) governed by an agreement that requires the trustee to make payments
from the fund only as the Emergency and Remedial Response Division Director directs in
writing to either: (A) reimburse Respondent from the fund for expenditures made by
Respondent for Work performed in accordance with this Order; (B) pay any other person
who has performed or will perform the Work in accordance with this Order; or (C) refund
Respondent any funds that arc no longer necessary to perform the Work in accordance
with this Order.

b. A surety bond, issued by a surety company among those listed as acceptable sureties on
federal bonds as set forth in Circular 570 of the U.S. Department of the Treasury.
guaranteeing payment and/or performance in accordance with Paragraph 80 (Access to
Financial Assurance);

c. An irrevocable letter of credit, issued by an entity that has the authority to issue letters of
credit and whose letter-of-credit operations are regulated and examined by a federal or
slate agency, guaranteeing payment in accordance with Paragraph 80 (Access to
Financial Assurance);

d. A demonstration by Respondent that Respondent meets the financial lest criteria and
reporting requirements of 40 C.F.R. § 264.143(1) and this Section for the sum of the
Hstiinated Cost of the Work and the amounts, if any, of other federal, state, or tribal
environmental obligations financially assured through the use of a financial test or
guarantee; or

c. A guarantee to fund or perform the Work executed by one of the following: (1) a direct or
indirect parent company of Respondent; or (2) a company that has a "substantial business
relationship" (as defined in 40 C.F.R. § 264.141 (h)) with Respondent; provided,
however, that any company providing such a guarantee must demonstrate to EPA's
satisfaction that it meets the financial test criteria and reporting requirements for owners
and operators set forth in subparagraphs (1) through (8) of 40 C.F.R. § 264.143(0 and
this Section for the sum of the Estimated Cost of the Work and the amounts, if any, of
other federal, slate, or tribal environmental obligations financially assured through the
use of a financial test or guarantee.

77. Within 90 Days after the Effective Date, Respondent shall submit all executed and/or
otherwise finalized mechanisms or other documents required to the Remedial Project Manager.

78. If Respondent provides financial assurance including a demonstration or guarantee under



Paragraph 76.d or 76.e, the Respondent shall also comply, and shall ensure that its guarantor(s)
comply, with the other relevant criteria and requirements of 40 C.F.R. § 264.143(1) regarding
these mechanisms unless otherwise provided in this Section, including: (a) the initial submission
to EPA of required financial reports and statements from the atTected entity's chief financial
officer ("CFO") and independent certified public accountant ("CPA") no later than 60 Days after
the Effective Dale; (b) the annual resubmission of such reports and statements within 90 Days
after the close of each such entity's fiscal year; and (c) the notification of EPA no later than 30
Days after any such entity determines that it no longer satisfies the financial test criteria and
requirements set forth at 40 C.F.R. § 264.143(f)(l). For purposes of this Section, references in
40 C.F.R. Part 264, Subpart H, to: (1) the terms "current closure cost estimate," "current post-
closure cost estimate," and "current plugging and abandonment cost estimate" include the
Estimated Cost of the Work; (2) "the sum of the current closure and post-closure cost estimates
and the current plugging and abandonment cost estimates" mean the sum of all environmental
obligations (including obligations under CERCEA, RCRA, and any other federal, slate, or tribal
environmental obligation) guaranteed by such company or for which such company is otherwise
financially obligated in addition to the Estimated Cost of the Work under this Order; (3) the
terms "owner" and "operator" include the Respondent making a demonstration or obtaining a
guarantee under Paragraph 76.d or 76.e; and (4) the terms "facility" and "hazardous waste
management facility" include the Site.

79. Respondent shall diligently monitor the adequacy of the financial assurance. If
Respondent becomes aware of any information indicating that the financial assurance provided
under this Section is inadequate or otherwise no longer satisfies the requirements of this Section,
Respondent shall notify EPA of such information within 30 Days. If EPA determines that the
financial assurance provided under this Section is inadequate or otherwise no longer satisfies the
requirements of this Section, EPA will notify the Respondent of such determination. Respondent
shall, within 30 Days after notifying EPA or receiving notice from EPA under this Paragraph,
secure and submit to EPA for approval a proposal for a revised or alternative financial assurance
mechanism that satisfies the requirements of this Section. Respondent shall follow the
procedures of Paragraph 81 in seeking approval of, and submitting documentation for, the
revised or alternative financial assurance mechanism. Respondent's inability to secure and
submit to EPA financial assurance for completion of the Work shall in no way excuse
performance of any other requirements of this Order, including, without limitation, the obligation
of Respondent to complete the Work in accordance with the terms of this Order.

80. Access to Financial Assurance.

a. In the event EPA determines that Respondent (a) has ceased implementation of any
portion of the Work, (2) is seriously or repeatedly deficient or late in their performance of
the Work, or (3) is implementing the Work in a manner that may cause an cndangcrmcnt
to human health or the environment, EPA may issue a written notice ("Performance
Failure Notice") to both Respondent and the financial assurance provider regarding the
affected Respondent's failure to perform. Any Performance Failure Notice issued by
EPA will specify the grounds upon which such notice was issued and wi l l provide
Respondent a period of 10 Days within which to remedy the circumstances giving rise to
EPA's issuance of such notice. If, after expiration of the 10 Day notice period specified
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in this Paragraph, Respondent has not remedied to EPA's satisfaction the circumstances
giving rise to EPA's issuance of the relevant Performance Failure Notice, EPA may at
any time thereafter, draw fully on the funds guaranteed under the then-existing
performance guarantee.

b. If EPA is notified by the issuer of a financial assurance mechanism that it intends to
cancel such mechanism, and the Respondent fails to provide an alternative financial
assurance mechanism in accordance with this Section at least 30 Days prior to the
cancellation date, the funds guaranteed under such mechanism must be paid prior to
cancellation in accordance with Paragraph 80.a.

c. EPA reserves the right to bring an action against Respondent under Section 107 of
CERCLA for recovery of any costs incurred as a result of EPA's takeover of all or any
portion(s) of the Work that arc not paid for by financial assurance provided pursuant to
this Section.

81. Modification of Amount, Form, or Terms of Financial Assurance. Respondent may
submit, on any anniversary of the Effective Date or at any other time agreed to by the Parties, a
request to reduce the amount, or change the form or terms, of the financial assurance mechanism.
Any such request must be submitted to EPA in accordance with Paragraph 77, and must include
an estimate of the cost of the remaining Work, an explanation of the bases for the cost
calculation, and a description of the proposed changes, if any, to the form or terms of the
financial assurance. EPA will notify Respondent of its decision to accept or reject a requested
reduction or change pursuant to this Paragraph. Respondent may reduce the amount of the
financial assurance mechanism only in accordance with EPA's approval. Within 30 Days after
receipt of EPA's approval of the requested modifications pursuant to this Paragraph, Respondent
shall submit to EPA documentation of the reduced, revised, or alternative financial assurance
mechanism in accordance with Paragraph 77.

82. Release, Cancellation, or Discontinuation of Financial Assurance. Respondent may
release, cancel, or discontinue any financial assurance provided under this Section only (a) if
EPA issues a Certification of Completion of the Work; or (b) in accordance with EPA's approval
of such release, cancellation, or discontinuation.

83. At least 7 Days prior to commencing any work at the Site pursuant to this Order,
Respondent shall submit to EPA a certification that Respondent or its contractors and
subcontractors have adequate insurance coverage or have indemnification for liabilities for
injuries or damages to persons or property which may result from the activities to be conducted
by or on behalf of Respondent pursuant to this Order. Respondent shall ensure that such
insurance or indemnification is maintained for the duration of the Work required by this Order.

.

XXIII. UNITED STATES NOT LIABLE

84. The United States and EPA, by issuance of this Order, or by issuance of any approvals
pursuant to this Order, assume no liability for any injuries or damages to persons or property
resulting from acts or omissions by Respondent, or its directors, officers, employees, agents,
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representatives, successors, assigns, contractors, or consultants in carrying out any action or
activity pursuant to this Order, or Respondent's failure to perform properly or complete the
requirements of this Order. Neither the United States nor EPA may be deemed to be a party to
any contract entered into by Respondent or its directors, officers, employees, agents, successors,
assigns, contractors, or consultants in carrying out any action or activity pursuant to this Order,
and Respondent shall not represent to anyone that the United Slates or EPA is or may be a party
to any such contract.

85. Respondent shall save and hold harmless the United States and its officials, agents,
employees, contractors, subcontractors, or representatives from any and all claims or causes of
action or other costs incurred by the United States including but not limited to attorney fees and
other expenses of litigation and settlement arising from or on account of acts or omissions of
Respondent, its officers, directors, employees, agents, contractors, subcontractors, and any
persons acting on behalf or under its control, in carrying out activities pursuant to this Order,
including any claims arising from any designation of Respondent as EPA's authorized
representatives under Section 104(c) of CERCLA.

XXIV. ENFORCEMENT AND RESERVATIONS

86. Nothing in this Order constitutes a satisfaction of or release from any claim or cause of
action against Respondent or any person not a parly to this Order, for any l iabil i ty such person
may have under CHRCLA, other statutes, or common law, including but not limited to any
claims of the United States under Sections 106 and 107 of CKRCI.A, 42 U.S.C. §§ 9606 and
9607.'

87. Nothing in this Order shall be deemed to constitute preauthorization of a claim within the
meaning of Section 111 of CHRCLA, 42 U.S.C. § 9611, or C.F.R. § 300.700(d).

88. No action or decision by EPA pursuant to this Order shall give rise to any right to judicial
review, except as set forth in Section 113(h) of CERCLA, 42 U.S.C. § 9613(h).

89. EPA reserves the right to bring an action against Respondent under Section 107 of
CERCLA, 42 U.S.C. § 9607, for recovery of any response costs incurred by the United States
related to this Order and/or for any other response costs which have been incurred or will be
incurred by the United States relating to the Site. This reservation shall include, but not be
limited to past costs, direct costs, indirect costs, the costs of oversight, the costs of compiling the
cost documentation to support oversight cost demand, as well as accrued interest as provided in
Section 107(a) of CERCLA.

90. Notwithstanding any other provision of this Order, at any time during the response
action, EPA may perform its own studies, complete the response action (or any portion of the
response action) as provided in CERCLA and the NCP, and seek reimbursement from
Respondent for its costs, or seek any other appropriate relief.

93. Nothing in this Order shall preclude HPA from taking any additional enforcement
actions, including modification of this Order or issuance of additional Orders, and/or additional

18



remedial or removal actions as EPA may deem necessary, or from requiring Respondent in the
future to perform additional activities pursuant to CERCLA, 42 U.S.C. § 9606(a), et seq., or any
other applicable law. Respondent shall be liable under CERCLA Section 107(a), 42 U.S.C. §
9607(a), for the costs of any such additional actions.

92. Notwithstanding any provision of this Order, the United States hereby retains all of its
information gathering, inspection and enforcement authorities and rights under CERCLA,
RCRA, and any other applicable statutes or regulations.

93. Nothing in this Order shall constitute or be construed as a release from any claim, cause
of action or demand in law or equity against any person for any liability it may have arising out
of or relating in any way to the Site.

94. If a court issues an order that invalidates any provision of this Order or finds that
Respondent has sufficient cause not to comply with one or more provisions of this Order,
Respondent shall remain bound to comply with all provisions of this Order not invalidated by the
court's order.

95. Except as specifically provided in this Order, nothing herein shall limit the power and
authority of EPA or the United States to take, direct, or order all actions necessary to protect
public health, welfare, or the environment or to prevent, abate, or minimize an actual or
threatened release of hazardous substances, pollutants or contaminants, or hazardous or solid
waste on, at, or from the Site. Further, nothing herein shall prevent EPA from seeking legal or
equitable relief to enforce the terms of this Order, from taking other legal or equitable action as it
deems appropriate and necessary, or from requiring the Respondent(s) in the future to perform
additional activities pursuant to CERCLA or any other applicable law. EPA reserves the right to
bring an action against Respondent(s) under section 107 of CERCLA, 42 U.S.C. Section 9607,
for recovery of any response costs incurred by the United States related to this Order or the Site
and not reimbursed by Respondent.

96. Notwithstanding any other provision of this Order, failure of Respondent to comply with
any provision of this Order may subject Respondent to civil penalties of up to thirty-seven
thousand five hundred dollars ($37,500) per violation per Day, as provided in Section 106(b) (1)
of CERCLA, 42 U.S.C. § 9606(b) (I), and the Debt Collection and Improvement Act of 1996
(see civil Monetary Penalty Inflation Adjustment Rule, 40 C.F.R. Part 19). Respondent also may
be subject to punitive damages in an amount at least equal to but not more than three times the
amount of any costs incurred by the United States as a result of such failure to comply with this
Order, as provided in Section 107(c) (3) of CERCLA, 42 U.S.C. § 9607(c) (3). Should
Respondent violate this Order or any portion thereof, EPA may carry out the required actions
unilaterally, pursuant to Section 104 of CERCLA, 42 U.S.C. § 9604, and/or may seek judicial
enforcement of this Order pursuant to Section 106 of CERCLA, 42 U.S.C. § 9606. If EPA elects
to take over the performance of all or any portion(s) of the Work pursuant to this provision, EPA
shall have the right to enforce performance by the issuer of the relevant financial assurance
mechanism and/or immediately access any financial assurance mechanisms provided pursuant to
Section XXII (Assurance of Ability To Complete Work) of this Order.



XXV. ADMINISTRATIVE RECORD

97. Upon request by EPA, Respondent shall submit to EPA all documents related to the
implementation of the Work for possible inclusion in the adminislralive record file.

XXVI. EFFECTIVE DATE AND COMPUTATION OF TIME

98. The Effective Date of this Order shall be 7 Days following the Day that this Order is
signed by the Director, Emergency and Remedial Response Division, EPA Region 2, unless a
conference is timely requested pursuant to Paragraph 99, below. If such conference is timely
requested, the Effective Date of this Order shall be 3 Days following the date the conference is
held, unless EPA otherwise modifies the Effective Date in writing. All times for performance of
ordered activities shall be calculated from this Effective Date.

XXVII. OPPORTUNITY TO CONFER

99. Respondent may, before the Effective Date, request a conference with EPA to discuss
this Order. If requested, the conference shall occur within 7 Days of Respondent's request for a
conference.

100. The purpose and scope of the conference shall be limited to issues involving the
implementation of the response actions required by this Order and the extent to which
Respondent intends to comply with this Order. This conference is not an evidentiary hearing,
and does not constitute a proceeding to challenge this Order. It does not give Respondent a right
to seek review of this Order, or to seek resolution of potential liability, and no official
stenographic record of the conference will be made. At any conference held pursuant to
Respondent's request. Respondent may appear in person or by an attorney or other
representative.

101. Requests for a conference must be by telephone followed by written confirmation sent by
overnight mail and electronic mail that Day to:

Frank X. Cardicllo
Assistant Regional Counsel
Office of Regional Counsel
U.S. Environmental Protection Agency
290 Broadway, 17th Floor
New York, N.Y. 10007-1866
Telephone: (212)637-3148
cardicllo.frank@epa.gov

XXVIII. TERMINATION AND SATISFACTION

102. This Order may be terminated by EPA if Respondent demonstrates in writing and
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certifies to the satisfaction of EPA that all Work and activities required under this Order,
including any additional work required by EPA, have been performed fully in accordance with
this Order and EPA concurs in writing with the certification. Such an approval by EPA,
however, shall not relieve Respondent of any remaining obligations under the Order, including
those requirements set forth in Section XX regarding record preservation, or applicable law.

So Ordered,^ 3O Day of •Cw<-Mil r^ _, 2014.

Walter E. Mugdan,
Emergency and Remedial Response Division
U.S. Environmental Protection Agency-Region 2
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PART 1: DECLARATION  
 
1.0 SITE NAME AND LOCATION 
 
Raritan Bay Slag Superfund Site 
Old Bridge and Sayreville, Middlesex County, New Jersey 
EPA CERCLIS ID #NJN000206276 
 
 
2.0 STATEMENT OF BASIS AND PURPOSE 
 
This decision document presents the Selected Remedy for the Raritan Bay Slag site (site) in Old 
Bridge and Sayreville, Middlesex County, New Jersey. This is the final remedy for the Site. The 
Selected Remedy was chosen in accordance with the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA), 42 U.S.C. § 9601 et seq, as amended by 
the Superfund Amendments and Reauthorization Act of 1986 (SARA), and, to the extent 
practicable, the National Oil and Hazardous Substances Pollution Contingency Plan (NCP), 40 
C.F.R. Part 300, as amended. 
 
This decision is based on the Administrative Record for the Site, which has been developed in 
accordance with Section 113(k) of CERCLA, 42 U.S.C. § 9613(k). This Administrative Record 
file is available for review online at http://www.epa.gov/region2/superfund/npl/raritanbayslag/ ; 
at the EPA Region 2 Records Center 290 Broadway, 18th Floor New York, New York 10007-
1866, at the Old Bridge Central Library, 1 Old Bridge Plaza, Municipal Center, Old Bridge, NJ 
08857; and at the Sayreville Library, 1050 Washington Rd., Parlin, NJ 08859. The 
Administrative Record Index (Appendix E) identifies each of the items comprising the 
Administrative Record upon which the selection of the Remedial Actions is based. 
 
The state of New Jersey concurs with the Selected Remedy (See Appendix F). 
 
3.0 ASSESSMENT OF THE SITE 
 
The response action selected in this Record of Decision (ROD) is necessary to protect the public 
health or welfare or the environment from actual or threatened releases of hazardous substances 
into the environment. 
 
4.0 DESCRIPTION OF SELECTED REMEDY 
 
The response action described in this document represents the first and only planned remedial 
phase or operable unit for the Site. In March 2012, the Region 2 office of the EPA discussed the 
proposed alternatives for site remediation with EPA’s National Remedy Review Board (NRRB). 
The Selected Remedy described in this ROD was selected based upon NRRB input.  
 
The Selected Remedy addresses the potential risks to human health and the environment 
associated with the Site. The Selected Remedy includes the following components: 



 
 

 
 Remediation of Slag, Battery Casings and Associated Wastes Principal threat waste 

(PTW) such as slag, battery casings and associated wastes will be excavated based on 
visual observation and disposed of at appropriate off-site facilities. Slag materials that are 
not readily visible will be remediated as soil/sediment. Demolition debris in the form of 
concrete and various bricks will also be removed and disposed of at appropriate off-site 
facilities. 
 

 Surface Water By removing PTW, surface water contamination will be reduced to 
acceptable levels over time. Monitoring will be implemented to ensure the effectiveness 
of the remedy by achieving the remedial goals presented in Table 5-2.  
 

 Soil and Sediments Contaminated soils and sediment above the lead remediation cleanup 
level of 400 mg/kg will be excavated and/or dredged and disposed of at appropriate off-
site facilities.  

 
5.0 STATUTORY DETERMINATIONS 
 
Part 1: Statutory Requirements 
 
The Selected Remedy meets the mandates of CERCLA § 121 and the regulatory requirements of 
the NCP. This remedy is protective of human health and the environment, complies with federal 
and state requirements that are applicable or relevant and appropriate requirements (ARARs) to 
the remedial action, is cost-effective and utilizes permanent solutions to the maximum extent 
practicable.  
 
Part 2: Statutory Preference for Treatment as a Principal Element 
 
This remedy also satisfies the statutory preference for treatment as a principal element of the 
remedy (i.e., reduces the toxicity, mobility or volume of hazardous substances, pollutants or 
contaminants as a principal element through treatment).  
 
Part 3: Five-Year Review Requirements 
 
Since this remedy will not result in hazardous substances, pollutants or contaminants remaining 
on-site above levels that allow for unlimited use and unrestricted exposure, five-year reviews are 
not required.  However, after the completion of construction, a policy review to ensure that the 
remedy is, or will be, protective of human health and the environment may be conducted if 
remedial goals are not achieved within five years. 
 
6.0 ROD DATA CERTIFICATION CHECKLIST 
 
The following information is included in the Decision Summary section of this ROD. Additional 
information can be found in the Administrative Record file for this Site. 
 



• Chemicals of concern and their respective concentrations. (Part 2: Decision Summary
Section 7.1 and 72)

• Baseline risk represented by the chemicals of concern, (Part 2: Decision Summary
Section 7.land 7.2)

• Cleanup levels established for chemicals of concern and the basis for these levels, (Part 2:
Decision Summary Section 12.4)

• How source materials constituting principal threats are addressed. (Part 2: Decision
Summary Section 12.1)

Current and reasonably anticipated future land use assumptions and current and potential
future beneficial uses of groundwater used in the baseline risk assessment and ROD. (Part
2: Decision Summary Section 6.0)

• Potential land and groundwater use that will be available at the site as a result of the
Selected Remedy. (Part 2: Decision Summary Section 12.4)

• Estimated capital, annual operation and maintenance (O&M), and total present worth
costs, discount rate and the number of years over which the remedy cost estimates are
projected. (Part 2: Decision Summary Section 12.3)

• Key factor(s) that led to selecting the remedy (i.e., describe how the Selected Remedy
provides the best balance of tradeoffs with respect to the balancing and modifying
criteria, highlighting criteria key to the decision). (Part 2: Decision Summary Section
12.0)

7.0 AUTHORIZING SIGNATURE

/7

_________________

fri 23
Walter E. Mugdan, irector Dat
Emergency and Remedial Response Division
Environmental Protection Agency, Region 2
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PART 2: DECISION SUMMARY 
 

1.0 SITE NAME, LOCATION AND BRIEF DESCRIPTION 
 
The Raritan Bay Slag Superfund site (site) is located in a recreation area on the shore of Raritan 
Bay, in the eastern part of Old Bridge Township within the Laurence Harbor section in 
Middlesex County, New Jersey. A small portion of the western end of the site, the Western Jetty 
at the Cheesequake Creek Inlet, is located in the Borough of Sayreville. The site is bordered to 
the north by Raritan Bay and to the east, west and south by residential properties (Figure 1-1). 
Slag, battery casings and associated wastes (i.e., demolition debris in the form of concrete and a 
variety of bricks, including fire bricks), contaminated soils and sediments were identified at the 
site. Lead is the primary contaminant of concern at the site. 
 
The National Superfund Database Identification Number for the site is NJN000206276. The 
EPA, as the lead agency, has provided funding for all removal and investigating to date, although 
a potentially responsible party (PRP) has been identified. 
 
The Raritan Bay Slag site is a recreational area and has been divided into three sectors with 11 
site areas based on areas identified in historical investigations, site physical characteristics and 
the locations of known or potential sources: 
 

 Seawall Sector (Areas 1, 2, 3, 4, 5 and 6)  
 Jetty Sector (Areas 7, 8 and 11)  
 Margaret’s Creek Sector (Area 9) 

 
Discussions are organized into three sectors based on the type of environment and proximity to 
source areas; sectors include the Seawall Sector, where slag was deposited and used to reinforce 
the seawall; the Jetty Sector, which consists of a jetty encapsulated with slag; and the Margaret’s 
Creek Sector comprised of a wetlands portion and an upland portion. Area 10, a non-impacted 
area located to the east of the site, was used to collect background samples. 
 
In the Jetty and Seawall Sectors, the term “soil” refers to all contaminated solids other than slag 
and battery casings and associated wastes that lie upland of the mean high tide line. The term 
“sediment” in the Jetty and Seawall Sectors refers to all contaminated solids other than slag and 
battery casings and associated wastes seaward of the mean high tide line. The terms “shallow” 
and “deeper” for soil and sediment refer to 0 to 2 feet below ground surface (bgs) and greater 
than 2 feet bgs, respectively. In the Margaret’s Creek Sector, the term “sediment” refers to solids 
that are submerged in water, and the term “soil” refers to solids other than the slag and battery 
casings and associated wastes that are on dry land. 
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2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES 
 
The initial activities that led to the site’s National Priorities List (NPL) listing began in the late 
1960’s and early 1970’s, when slag, mostly in the form of blast furnace pot bottoms from a 
secondary lead smelter, was used in the construction of a seawall in an area that had sustained 
significant beach erosion and damage due to a series of storms in the 1960’s. Demolition debris 
in the form of concrete and a variety of bricks, including fire bricks, was also placed along the 
beachfront. A portion of the seawall also contains large riprap believed to have been placed over 
the slag when the grassed and paved portion of the park was developed. 
 
The Western Jetty at Cheesequake Creek Inlet is part of a federally authorized navigation project 
by the United States Army Corps of Engineers (USACE) and has been in existence since the 
USACE constructed it in the late nineteenth century. Slag was reportedly placed on the jetty 
during the same general time period as the construction of the seawall. Most of the jetty is 
covered with slag that is similar in appearance to slag on the seawall. The slag was placed on the 
jetty and used as fill/stabilizing material for the seawall. Sea Land Development Corp., the 
owner of the property on which the seawall was built, used the lead slag, for the seawall 
construction.  
 
Elevated levels of lead, antimony, arsenic, chromium and copper were identified by the New 
Jersey Department of Environmental Protection (NJDEP) in the soil along the seawall in 2007 
and at the edge of the beach near the western end of the seawall. Old Bridge Township placed a 
temporary “snow” fence in this area, posted “Keep‐off” signs in the park along the split rail 
fence that borders the edge of the seawall, and notified the residents of Laurence Harbor. 
 
On April 24, 2008, EPA received a request from NJDEP to evaluate the Laurence Harbor 
seawall for a removal action under the CERCLA. EPA collected samples at the site in September 
2008 as part of an Integrated Assessment. The purpose of this sampling event was to determine 
whether further action under the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) was needed. On November 3, 2008, NJDEP forwarded an amended 
request to include the Western Jetty along the Cheesequake Creek Inlet as part of the overall site. 
As a result, sampling included the collection of soil, sediment, water, biological and slag samples 
from along the seawall in Laurence Harbor, the Western Jetty at the Cheesequake Creek Inlet, 
the beaches near these two locations and the developed portion of the park. EPA and NJDEP 
analytical results determined that significantly elevated levels of lead and other heavy metals are 
present in the soils, sediment and surface water in and around both the seawall in Laurence 
Harbor and the Western Jetty at the Cheesequake Creek Inlet. 
 
At EPA’s request, the New Jersey Department of Health and Senior Services, in cooperation 
with the Agency for Toxic Substances and Disease Registry (ATSDR), evaluated the analytical 
data from the samples collected at the site. Their findings concluded that, due to the elevated lead 
levels, a Public Health Hazard exists at the seawall in Laurence Harbor, the beach between the 
western end of the seawall and the first jetty, and the Western Jetty at the Cheesequake Creek 
Inlet, including the waterfront area immediately west of the inlet (ATSDR 2009). As a result of 
this determination, EPA conducted a removal action to restrict access to these areas (by installing 
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permanent fences and posting signs) and provided public outreach to inform residents and those 
using these areas of the health hazard that exists. 
 
In March 2009, the 47-acre property associated with Margaret’s Creek was also included in the 
overall site. The “Proposed Rule” proposing the site to the NPL was published in the Federal 
Register on April 9, 2009. The “Final Rule” adding the Site to the NPL was published in the 
Federal Register on November 4, 2009. 
 

2.1 Summary of Previous Federal, State, and Local Investigations 
 
A detailed summary of the data and reports completed before the RI is provided in the Final 
(Revised) Data Gap Evaluation Technical Memorandum (CDM Smith 2010). Reports produced 
for EPA, NJDEP and Old Bridge Municipal Utility Authority (OBMUA) were reviewed. The 
reports consisted of site investigations, ecological risk assessments, a geophysical survey, a 
remedial action work plan and report, and the Hazard Ranking System (HRS) documentation 
record. 
 
A brief summary of the investigations and results is presented below. 
 

 NJDEP conducted a preliminary site investigation in March 2007 followed by two 
subsequent sampling events in May 2007 and July 2007. The investigations consisted of 
11 test pits to inspect the fill material visually and three rounds of soil sampling, totaling 
83 samples, analyzed by an off‐site analytical laboratory. The analytical sample results 
revealed elevated levels of lead, antimony and arsenic.  
 

 OBMUA conducted an investigation in May 2007 which consisted of 43 surface (0 to 6 
inches) soil samples, 23 borings and 3 shallow monitoring wells. The surface soil 
samples were screened for metals in the field using a portable X‐Ray Fluorescence (XRF) 
analyzer. Eight samples from the soil borings and the three groundwater samples were 
sent off‐site for analysis. The analytical sample results for soils revealed elevated levels 
of lead, antimony, chromium and arsenic. Groundwater samples exceeded screening 
criteria for nine metals; however, lead did not exceed screening levels. 
 
Between November 2007 and February 2008, OBMUA conducted a remedial action 
within the sanitary sewer construction easement in order to manage the contaminated soil 
prior to construction. These activities were within the upland road area that traverses the 
Margaret’s Creek wetland from Route 35 to the beach. Soil was excavated to a depth of 6 
to 18 inches below grade and classified as hazardous, as it failed the test for toxicity 
characteristic leaching procedure (TCLP) for lead. A total of 1,075 tons of hazardous soil 
were disposed of off‐site. Thirty-five post excavation soil samples were collected to 
confirm the effectiveness of the removal. 
 

EPA conducted several investigations and a risk assessment, as summarized below. 
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 A Phase I Investigation conducted in September 2008, included: 48 surface water 
samples from Areas 1, 2, 4, 6, 7, 8 and 9; 84 sediment samples from Areas 1, 2, 6, 8, 9 
and 10 (background location); 95 surface soil samples from Areas 1, 2, 3, 5, 6, 7, 8 and 
10 (background location); and ten subsurface soil samples from Areas 1, 2, 5 and 8. 

 
 A chemical assessment investigation conducted in September 2008, included: 17 slag 

samples from Areas 1 and 8; 11 beach sediment samples from Area 1; 5 pore water 
samples from Area 1; and 24 samples from five types of biota from Area 1. Analytical 
results from this sampling event were also used in the ecological risk assessment for Area 
1. 
 

 A Phase II Investigation conducted in April 2009, included: 134 surface and near-surface 
soil samples, 116 sediment samples and 34 surface water samples. Sediment, soil and 
surface water samples were collected from Areas 5, 6 and 9. Near-surface soil samples 
were collected from Areas 5 and 6. Sediment samples were also collected from Area 10 
(background location). 

 
 EPA conducted additional sediment sampling in June and July 2009. A total of 354 

sediment samples were collected from Areas 1, 2, 5, 6, 7 and 8. 
 

The following activities have also been conducted at the site. 
 

 EPA conducted an aerial photography review for the years 1957 to 2008. 
 

 OBMUA conducted Phase IA and Phase IB Cultural Resources Surveys for the Laurence 
Harbor Interceptor Line in the Margaret’s Creek Sector. 
 

 OBMUA conducted a geotechnical investigation in Area 9 which included soil borings 
and cone penetration tests. 
 

 OBMUA conducted a hydrogeologic investigation which included slug test analyses and 
pump test analyses at three monitoring wells, MW-1 through MW-3, in Area 9. 
 

 ATSDR evaluated the existing data and provided recommendations on use restrictions for 
specific site areas. 
 

 EPA conducted a side-scan sonar investigation in specific areas of the site to examine the 
morphology of the sediment in Cheesequake Creek and surrounding areas. 
 

 EPA conducted a geophysical survey in portions of Old Bridge Waterfront Park and from 
Laurence Parkway to Margaret’s Creek to identify the presence of buried materials, 
including slag. The report identified subsurface anomalies and recommended areas for 
further investigation.  
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 EPA conducted a preliminary ecological risk assessment to assess the impact of metals 
being released and transported from the slag boulders and debris to the biological 
communities inhabiting and/or utilizing the intertidal zone adjacent to the seawall. 

 

2.2 Summary of Remedial Investigation 
  
RI field activities were conducted from September 2010 through June 2011. Activities focused 
on collecting sufficient data to supplement the existing data as identified in the Final (Revised) 
Data Gap Evaluation Technical Memorandum (CDM Smith 2010). The major elements of the 
field investigation are outlined below.  
 
Field Investigation Survey and Study Activities Included: 
 

 Topographic and bathymetric surveys were conducted to provide information on the 
geometry and physical features of the Raritan Bay floor, beaches and upland areas, 
including the surrounding residential communities. The data were used to develop a 
geographic information system (GIS) and to delineate the upland and intertidal zones. 
 

 Hydrodynamics and sediment dynamics studies were conducted to provide data on 
currents and sediment transport in the nearshore environment of Raritan Bay. 
 

 A slag distribution study and a slag survey were conducted to define the distribution of 
slag at the site. The slag distribution study included test excavations to identify the buried 
slag in the vicinity of the seawall. The slag survey was conducted to identify and estimate 
the volume of slag and battery casings at the seawall, beachfront areas, Western Jetty and 
Margaret’s Creek area. 
 

 Exchange studies were conducted in the Cheesequake Creek inlet and Margaret’s Creek 
to estimate the exchange (flux) of contaminants between the creeks and the bay. 
 

 A hydrogeologic assessment was conducted to provide the data to evaluate geologic and 
hydrogeologic conditions at the site. The hydrogeologic assessment activities are outlined 
below. 
 

o Stratigraphic Borings - Two initial borings were advanced to assess site 
stratigraphy prior to drilling monitoring wells. 
 

o Monitoring Wells - A total of 15 shallow and six deep wells were installed in the 
overburden to determine the groundwater flow direction, horizontal and vertical 
hydraulic gradients and establish baseline groundwater quality. 
 

o Groundwater and Surface Water Interaction ‐ Continuous water level 
measurements were recorded in 15 monitoring wells for a period of one month 
(one tidal cycle). To document long-term changes in groundwater elevations, six 
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rounds of synoptic water level measurements were taken from February to June 
2011. 
 

 A Stage IA cultural resources survey was conducted to identify any cultural or 
archeological resources within the study area. The survey excluded areas of Margaret’s 
Creek where previous Stage 1A and Stage 1B cultural resources surveys were conducted 
by OBMUA. 
 

 An ecological characterization survey was conducted to characterize habitats in the study 
area and to identify threatened and endangered species. The survey covered the uplands, 
beaches and near-shore environment of Raritan Bay. 

 
Sampling Activities Included: 
 
Sample depths and sample analyses varied depending on the sample locations and purpose. The 
environmental samples collected during the field investigation are summarized below. 
 
The Seawall Sector (Areas 1, 2, 3, 4, 5 and 6) samples were collected from upland, beach and 
tidal areas potentially impacted by slag material in and around the seawall. A total of 291 
sediment samples, 219 soil samples and 37 surface water samples were collected from the 
Seawall Sector. 
 
The Jetty Sector (Areas 7, 8 and 11) samples were collected from upland, beach and tidal areas 
potentially impacted by slag material in and around the western Cheesequake Creek Inlet Jetty. 
A total of 165 sediment samples, 52 soil samples and 25 surface water samples were collected 
from the Jetty Sector. 
 
The Margaret’s Creek Sector (Area 9) samples were collected from upland, beach and wetland 
areas potentially impacted by fill material. A total of 184 sediment samples, 276 soil samples and 
21 surface water samples were collected from the Margaret’s Creek Sector. 
 
One round of groundwater samples was collected from 21 monitoring wells installed during the 
field investigation. On April 6, 2011, two additional samples were collected from wells MW‐10S 
and MW‐10D to confirm previous lead analysis results. 
 
Biological samples included blue crab, hard clams, ribbed mussels, killifish, long neck clams, sea 
lettuce and six species of game fish across the site. 
 
Forty soil samples were collected from Areas 2, 3, 5, 6 and 9 for in‐vitro bioavailability and 
electron microprobe analysis for lead and arsenic. 
 
Test excavation activities were conducted between April 21 and May 5, 2010. A total of 45 soil 
samples were collected from the park area of the Seawall Sector and 26 test excavations were 
advanced with an excavator. Test excavations were advanced along 12 transects oriented 
approximately perpendicular to the shoreline and seawall. The test excavation length and width 
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varied from location to location. Excavations were extended to the water table or to a depth of 10 
feet bgs, whichever was encountered first. 
 
EPA’s Lead Technical Review Workgroup (TRW) has specific guidance on lead sampling. 
Composite soil samples were collected according to TRW guidance from 203 locations above 
the spring low tide line and analyzed for lead. Each composite consisted of five subsamples 
collected within a 50‐foot radius of a center point at a depth of 0 ‐ 2 inches to be representative 
of soil that is likely to be ingested. 
 
Sediment, surface water, soil and groundwater samples were collected to develop site‐specific 
background concentrations. Forty‐nine background sediment, 25 background soil samples and 
11background TRW samples were collected from Area 10. Twelve background surface water 
samples were collected from Raritan Bay. Background groundwater samples were collected from 
monitoring well MW‐11S, located upgradient of the site wells. 
 

2.3 Enforcement 
 
In 2012, EPA informed NL Industries, Inc. (NL) that it was a PRP for the site. Although EPA did 
not ask NL to enter into an administrative agreement to perform any investigation(s) or 
cleanup(s) for the site, NL engaged a contractor to perform an engineering evaluation/cost 
analysis to assess whether certain response actions were appropriate. NL also provided EPA with 
comments on the Final Remedial Investigation Report and the Revised Final Feasibility Study 
Report which were prepared by EPA. EPA will continue its efforts to determine if any additional 
PRPs exist for the Site. 
  

3.0 COMMUNITY PARTICIPATION 
  
EPA has participated in a number of informational and public meetings to engage the local 
community and distributed fact sheets to update the community on EPA’s activities. A 
Community Advisory Group (CAG) was formed with the assistance of EPA in 2010. The CAG 
includes members of the local community, residents directly impacted by the site, local public 
and environmental interest groups, local government units and local businesses. A Technical 
Assistance Service to Communities (TASC) grant was provided to the CAG to assist with its 
needs and concerns about the hazardous waste cleanup process, document interpretation and 
other environmental problems relating to the site. These community participation activities meet 
the public participation requirements in CERCLA § 121 and the NCP Section § 300.430(f) (3). 
 
Availability sessions were also conducted during the monthly CAG meetings to provide an 
opportunity for the community to speak to EPA in a relatively informal setting and learn about 
activities being conducted at the site. Meetings were also held to provide updates on the progress 
of the Remedial Investigation and Feasibility Study (RI/FS) and sampling activities following 
major storm events. 
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EPA met with the Mayor and officials of Old Bridge and Sayreville on several occasions to 
discuss the site and future land use. These officials conveyed that all areas impacted by the site 
will remain and/or return to recreational use once the site has been remediated.  
 
The Proposed Plan for the site was released for public comment on September 28, 2012. The 
Proposed Plan and other site-related documents were made available to the public in the 
administrative record file maintained at the Old Bridge Central Library, 1 Old Bridge Plaza 
Municipal Center, Old Bridge, NJ 08857; the Sayreville Library, 1050 Washington Road, Parlin, 
NJ 08859; and at the EPA Region 2 Records Center located at 290 Broadway, New York, New 
York 10007. The notice of availability of these documents was published in the Middlesex 
County Home News Tribune on September 28, 2012 (Figure 3-1). A public comment period was 
held from September 28, 2012 through October 29, 2012. An extension to the public comment 
period was requested. As a result, it was extended to November 27, 2012. 
 
A public meeting was held on October17, 2012 at the George Bush Senior Center 
1 Old Bridge Plaza, Old Bridge, NJ 08857 to discuss the findings of the RI/FS and to present 
EPA’s Proposed Plan to a broader community audience than those that had already been 
involved at the site. At this meeting, EPA representatives answered questions about the remedial 
alternatives developed as part of the RI/FS. EPA’s response to the comments from the public 
meeting and the public comment period are included in the Responsiveness Summary, which is 
part of this Record of Decision.  
 

4.0 SCOPE AND ROLE OF RESPONSE ACTION 
  
For the purposes of planning response actions, EPA will address the site in a single remedial 
phase or Operable Unit (OU). This ROD addresses the slag, battery casings and associated 
wastes, contaminated soils and sediments above the remediation cleanup levels of 400 mg/kg for 
lead at the site. This action is considered the final remedy for slag, battery casings and associated 
wastes, contaminated surface water, soils and sediments at the site. 
 
The Selected Remedy is the final remedy and will not result in contaminants remaining on the 
site above cleanup levels that allow for unrestricted use. In addition, the Selected Remedy 
described herein does not require five-year reviews, institutional controls, long-term monitoring 
or continued maintenance of security measures at the site. However, after the completion of 
construction, a policy review to ensure that the remedy is, or will be, protective of human health 
and the environment may be conducted if remedial goals are not achieved within five years. 
 

5.0 SITE CHARACTERISTICS 
 
The site is approximately 1.5 miles in length and consists of the waterfront area between 
Margaret’s Creek and the area just beyond the Western Jetty at the Cheesequake Creek Inlet on 
the shore of Raritan Bay. The portion of the site in Laurence Harbor is part of the Old Bridge 
Waterfront Park. The park includes walking paths, a playground area, several public beaches and 
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three jetties, not including the two jetties (Western Jetty and Eastern Jetty) at the Cheesequake 
Creek Inlet. The park waterfront is protected by a seawall, which is partially constructed with 
pieces of waste slag from a secondary lead smelter. The Western Jetty at the Cheesequake Creek 
Inlet and the adjoining waterfront area west of the jetty are located in Sayreville. Slag has been 
placed on top of the Western Jetty and is observed along the adjoining waterfront. Slag was also 
observed in the Margaret’s Creek area, an undeveloped 47-acre wetland located southeast of the 
seawall in Laurence Harbor. 
 
The site topography is characterized by a gradual rise along the beach to shore bluffs. The bluffs 
extend the length of the site along the bay except for Area 9, in front of the Margaret’s Creek 
wetlands. The elevation at the top of the shore bluffs is about 30 feet above mean sea level. 
South of the bluffs, the terrain is primarily flat. 
 
The Raritan Bay bathymetry near the beach is characterized by a very gradual seaward slope. A 
significant ebb shoal (shallow depositional area) has built up near the mouth of Cheesequake 
Creek. North of this ebb shoal, the depth increases sharply. 
 
Surface water drainage in the vicinity of the site is toward tidal creeks, the bay and their 
associated wetlands. The major surface water bodies at the site include Raritan Bay, 
Cheesequake Creek and Margaret’s Creek. These water bodies are subject to tidal fluctuations 
averaging 5.5 feet. Because the slope of the Raritan Bay floor is very gentle, 400 to 600 feet of 
the bay floor are exposed during low spring tide. 
 
The entire site, except for small portions of the upland areas in Margaret’s Creek Sector, is 
within zones of high or moderate flooding. Wetlands at the site are all subtidal or intertidal 
estuarine habitats. The wetlands of Margaret’s Creek are a mixture of unconsolidated shore with 
organic soil and emergent wetlands that are vegetated and partially flooded. 
 
The beach areas are sandy with little organic carbon. Upland of the beaches, soils are more 
organic-rich and contain a higher proportion of silt and clays. The subtidal and intertidal areas 
along Raritan Bay are predominantly sandy, with little silt, clay or organic carbon. 
 
In Raritan Bay, wave-driven and tidal currents transport sediment. Storms can increase the 
quantity of sediment currents transport by up to a factor of four (Woods Hole Group [WHG], 
2011). Across most of the shoreline, non-cohesive sand on beaches and on the Bay floor is 
readily mobilized into currents. The seawall and revetment (Area 6) limit sand supply. 
 
Since the bay shoreline is relatively quiet and protected from ocean swells, significant waves and 
mixing occur only during storm events. Wave-induced mixing is expected to be prominent on 
beaches and could result in contamination being present at depth on beaches. Cohesive sediments 
and lower-energy environments are present in the lee (western side) of the Cheesequake Creek 
Western Jetty, limiting sediment erosion and mixing. 
 
Jetties along Raritan Bay affect sediment transport. The lee side of the Cheesequake Creek 
Western Jetty is a very low energy environment protected from waves and storms. Depositional 
areas are present just off the eastern Cheesequake Creek jetty. A depositional shoal is also 
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present offshore of the mouth of Margaret's Creek. A dynamic mixing zone is present just 
offshore of the Cheesequake Creek Western Jetty with irregular accumulation and sediment is 
rearranged frequently. Geochronology studies, designed to assess the rate of deposition, were 
conducted in the Margaret’s Creek wetlands because it is relatively protected from the wind and 
waves that would disturb sediment stratigraphy. Geochronology cores were not collected off-
shore because it is a dynamic wave-influenced area with no undisturbed sediment. Data show 
that sediment deposition is actively occurring across the open water portions of the wetlands. 
 

5.1 Geology and Hydrology 
 
The site is located in the Coastal Plain Physiographic Province of New Jersey, a seaward‐sloping 
wedge of unconsolidated sediments ranging in age from Cretaceous to Holocene. The coastal 
plain sediments are composed of clay, sand, silt and gravel, and are overlain by Quaternary age 
deposits. In the vicinity of the site, the Quaternary deposits are underlain by the Upper 
Cretaceous age Magothy and Raritan Formations which are, in turn, underlain by the Lower 
Cretaceous age Potomac Group. 
 
The site is located within the Raritan River Basin. This Basin is bounded by the Passaic River 
Basin to the north, Delaware River Basin to the west and Atlantic Coastal Basin to the south. The 
major aquifer system in this region is the New Jersey Coastal Plain Aquifer System. 
 
Since Raritan Bay is relatively calm during normal conditions, the majority of sediment 
movement occurs during storms. Waves in the Bay originate predominantly from the east and 
northeast (Atlantic Ocean). Thus, contaminants from the seawall and the Margaret’s Creek area 
tend to migrate westward toward the Western Jetty. Currents near the Cheesequake Creek Inlet 
and Western Jetty are complex due to the strong dominant tidal currents within Cheesequake 
Creek. Per tidal cycle, more water and sediment exit Cheesequake Creek than enter. In 
Margaret’s Creek, the regular flow of water through the wetlands produces minimal currents, 
although storm surges could produce stronger currents. 
 
Groundwater and surface water interaction at the site were evaluated by collecting a series of 
synoptic water level measurements from all monitoring wells and staff gauges. Continuous water 
level data from selected monitoring wells were also collected. 
 
At the western end of the seawall, under low tide conditions, groundwater flow is toward the 
Bay. Under high tide conditions, the overall groundwater flow direction is also toward the Bay, 
but the flow is more complex due to the influence of tides and the vertical gradient. Flow in the 
deeper zone tends to stagnate on the inland side of the seawall while shallow groundwater flow is 
still toward the Bay. The eastern end of the seawall at low and high tide shows a simpler 
relationship between groundwater elevation and tidal elevation; lateral groundwater flow at low 
tide is toward the Bay while at high tide, lateral groundwater flow is inland. 
 
Near the foot of the Cheesequake Creek Western Jetty, the deep and shallow water levels were 
essentially the same. They both fluctuated about six feet in response to tidal changes in the 
channel on one side and beach on the other side. 
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In the Margaret’s Creek area about 250 feet to 1,200 feet inland from the Bay, no significant 
tidal influence was noted. However, the difference in water level elevation along this section is 
about four feet. This observation indicates that there is a consistent component of shallow 
groundwater flow toward the Bay in this area. 
 

5.2 Sampling Strategy 
 
RI field activities were conducted from September 2010 through June 2011. Activities focused 
on collecting sufficient data to supplement the existing data as identified in the Final (Revised) 
Data Gap Evaluation Technical Memorandum (CDM Smith 2010). The major elements of the 
field investigation are outlined below. 
 
Topographic and bathymetric surveys were conducted to provide information on the geometry 
and physical features of the Raritan Bay floor, beaches and upland areas, including the 
surrounding residential communities. The data were used to delineate the upland and intertidal 
zones. 
 

 Hydrodynamics and sediment dynamics studies were conducted to provide data on 
currents and sediment transport in the near-shore environment of Raritan Bay. 
 

 A slag distribution study and a slag survey were conducted to define the distribution of 
slag at the site. The slag distribution study included test excavations to identify the buried 
slag in the vicinity of the seawall. The slag survey was conducted to identify and estimate 
the volume of slag and battery casings at the seawall, beachfront areas, Western Jetty and 
Margaret’s Creek area. 
 

 Exchange studies were conducted in the Cheesequake Creek Inlet and Margaret’s Creek 
to estimate the exchange (flux) of contaminants between the creeks and the bay. 
 

 A hydrogeologic assessment was conducted to provide the data to evaluate geologic and 
hydrogeologic conditions at the site and included: 
 

o Monitoring Wells – A total of 15 shallow and six deep wells were installed in the 
overburden to determine the groundwater flow direction, horizontal and vertical 
hydraulic gradients, tidal effects and establish baseline groundwater quality.  

 
o Groundwater and Surface Water Interaction - Continuous water level 

measurements were recorded in 15 monitoring wells for a period of one month. 
To document long-term changes in groundwater elevations, six rounds of 
synoptic water level measurements were taken from February to June 2011. 
 

 A Stage IA cultural resources survey was conducted to identify any cultural or 
archeological resources within the study area. The survey excluded areas of Margaret’s 
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Creek where previous Stage 1A and Stage 1B cultural resources surveys were conducted 
by OBMUA. Several moderate to high archaeological sensitive locations were identified 
within or bordering the site. 
 

 Additional surveys may be performed during the remedial design to confirm if they are 
archaeological sensitive locations. These locations are not expected to be impacted by 
activities at the site. 
 

 An ecological characterization survey was conducted to characterize habitats in the study 
area and to identify threatened and endangered species. The survey covered the uplands, 
beaches and nearshore environment of Raritan Bay. 

 
The Seawall Sector (Areas 1, 2, 3, 4, 5 and 6) samples were collected from upland, beach and 
tidal areas potentially impacted by slag material in and around the seawall. A total of 291 
sediment samples, 219 soil samples and 37 surface water samples were collected from the 
Seawall Sector. 
 
The Jetty Sector (Areas 7, 8 and 11) samples were collected from upland, beach and tidal areas 
potentially impacted by slag material in and around the western Cheesequake Creek Inlet Jetty. 
A total of 165 sediment samples, 52 soil samples and 25 surface water samples were collected 
from the Jetty Sector. 
 
The Margaret’s Creek Sector (Area 9) samples were collected from upland, beach and wetland 
areas potentially impacted by fill material. A total of 184 sediment samples, 276 soil samples and 
21surface water samples were collected from the Margaret’s Creek Sector. 
 
One round of groundwater samples was collected from 21 monitoring wells installed during the 
field investigation. Wells MW-10S and MW-10D were subsequently resampled to confirm 
previous lead results. 
 
Biota samples included blue crabs, hard clams, ribbed mussels, killifish, long neck clams, sea 
lettuce and six species of game fish across the site. Forty soil samples were collected from Areas 
2, 3, 5, 6 and 9 for in-vitro bioavailability and electron microprobe analysis for lead and arsenic. 
 
Composite soil samples were collected according to TRW guidance from 203 locations above 
the spring low tide line and analyzed for lead. Each composite consisted of five subsamples 
collected within a 50-foot radius of a center point at a depth of 0 to 2 inches to be representative 
of soil that is likely to be ingested. 
 
Background samples were obtained from locations that, according to the preliminary 
understanding of contaminant transport pathways at the site, were not expected to be influenced 
by sources of contamination. Area 10 was selected as the background location for soils, surface 
water and sediments. Sediment, surface water, soil and groundwater samples were collected to 
develop site-specific background concentrations. Forty-nine background sediment samples, 25 
background soil samples and 11 background TRW samples were collected from Area 10. Twelve 
background surface water samples were collected from Raritan Bay. Background groundwater 
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samples were collected from monitoring well MW-11S, which is located upgradient of the site 
wells. 
 
For the purposes of ecological risk assessment, background wetland sediments were consistent 
with those in Margaret’s Creek were needed, and for this reason, Whaler’s Creek was identified 
as the background location. This area is located out of the watershed and is not impacted or 
influenced by the site. 
  
Sediment, surface water, soil and groundwater samples were collected and site-specific 
background concentrations for metals in sediment (both bay and wetlands) and soil were 
developed for use in the FS.  
 
Slag was observed in seven of the 26 test excavations in Areas 1and 4. Slag depths ranged from 
one to five feet below ground surface (bgs). Most of the slag observations were along or near the 
seawall. In general, lead, arsenic, copper, antimony and chromium exceeded their respective 
screening criteria in test pit samples collected along or near the seawall. Arsenic also exceeded 
its screening criterion in one sample collected from the beach in Area 2. 
 
Slag samples and slag cores were subjected to a variety of leaching tests (Schnabel 2011, 
provided in Appendix B of the FS), including the Synthetic Precipitation Leaching Procedure 
(SPLP), the TCLP, a semi-dynamic leach test and deionized water (DIW) using the SPLP 
procedure. These various leaching tests confirm that lead is leachable from the slag under 
different conditions. Arsenic and antimony were also detected in leachate from various tests 
exceeding TCLP limit. 
 
Leachability from the slag was also examined in a neutral salt extraction procedure, used to 
simulate conditions in which slag is exposed to seawater. Under these conditions, lead was 
determined to be leachable while arsenic, copper, antimony and tin did not leach. It was 
demonstrated that core samples had considerably higher levels of leachable lead than exterior 
slag samples, but levels from both core and exterior samples were above the drinking water 
Maximum Contaminant Level (MCL).  
 
Leaching tests results demonstrated that when slag comes into contact with fresh or salt water, it 
will leach lead. As a result, the slag must be chemically stabilized to minimize the leaching 
potential. The potential for the slag to contact water must be minimized, or leachate from the slag 
must be prevented from discharging into the environment. 
 
TCLP tests were conducted on the battery casings by analyzing three composite samples from 
battery casing piles in the upland area of the Margaret’s Creek Sector, the Area 2 beach and the 
landward end of the Western Jetty. Lead was the only metal found to leach in significant 
quantities.  
 
Samples from the Area 2 beach were below the 5.0 milligram per liter (mg/L) regulatory TCLP 
limit, while samples from the Margaret’s Creek Sector and Western Jetty composite samples 
were both above the TCLP limit. 
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Visual surveys of slag and battery casing surveys were conducted at the Western Jetty, seawall 
and Margaret’s Creek Sector to determine slag and/or battery casing distribution and volumes. 
The estimated volume of slag for the Western Jetty is 5,000 cubic yards (CY). The estimated 
volume of slag for the seawall is 5,300 CY. The estimated volume of battery casings for the 
beachfront is 70 CY. The estimated volume of slag for Margaret’s Creek Sector is 470 CY and of 
battery casings is 250 CY. The locations of the slag and battery casings (source materials) are 
shown in Figure 5-1. 
 

5.3 Conceptual Site Model 
 
The CSM integrates all the information collected during the RI to explain the observed 
distribution of contamination in site media. Figure 5-1 is a graphical representation of the CSM 
for the site. 
 
Lead, arsenic, antimony, copper, iron and chromium, are the primary contaminants contained in 
slag. Other metal contaminants include manganese, vanadium and zinc. Demolition debris in the 
form of concrete and a variety of bricks, including fire bricks, and slag were deposited on the 
Western Jetty and used as fill and stabilizing material for the seawall. Weathering of the slag can 
release contaminants into the environment and create secondary sources (e.g., contaminated soils 
and sediment). Erosion of particulates from the slag is the principal mechanism at the site for the 
release of metals into the environment.  Leaching of metals is a secondary mechanism.  
 
Sediments on the western part of the seawall are entrained in the major long‐shore current, which 
results in sediment transport from east to west, and are deposited on the eastern sides of the first 
and second jetties which include the Area 2 beach. Sediment mixing by breaking waves in the 
surf zones tends to move contamination deeper into the sediment bed. 
 
Eroded particulates from the seawall and re-suspended contaminated sediments under most 
conditions are also transported by a less powerful eastward flowing current, and a portion is 
deposited in a shoal near the intersection of Area 1 and Area 9. Storm events can increase 
sediment transport by about four times. Extremely large storm events, on the order of Superstorm 
Sandy 2012, disrupt typical currents and can result in far greater sediment transport.  
 
The complex currents in the Jetty Sector create depositional areas west of the Western Jetty, at a 
shoal off the Eastern Jetty and at another shoal off the Western Jetty. Eroded slag particles and 
dissolved metals from the western side of the Western Jetty accumulate in the depositional area. 
Eddy currents keep the particles from migrating further west. Eroded material from the eastern 
side of the Western Jetty is entrained in the strong currents of Cheesequake Creek Inlet where the 
net sediment flux is toward Raritan Bay. Once in Raritan Bay, some sediments are transported 
far into Raritan Bay on strong ebb tide currents. Some deposit and accumulate on the ebb shoal 
just east of the inlet, and some deposit slightly west of the inlet in a dynamic area where mixing 
of Cheesequake Creek flow and Raritan Bay occurs. Sediments are regularly resuspended and 
entrained in this mixing zone, settling to the bay floor during slack tides. The result is no regular 
pattern of deposition in this area. 
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In the Margaret’s Creek Sector, storm water runoff carries particles of eroded waste and 
dissolved metals from the upland areas to the ponded surface water. Storm water may flow 
overland along the drainage pathways or percolate into groundwater; however, elevated lead 
concentrations were not detected in groundwater. The net result of the hydraulic regime and 
sediment characteristics in Margaret’s Creek is that contamination from the upland areas 
accumulates in sediments in the wetlands. The high-resolution core data show that higher metals 
concentrations occur beneath the sediment surface and are covered by cleaner sediments. 
 
Dissolved metals can be washed into surface water via tidal flushing or storm water, or percolate 
into the subsurface. In the surface water, elevated dissolved-phase lead, arsenic and copper were 
observed in all three sectors. Groundwater flow is affected by the daily tides. Groundwater flow 
on a whole discharges to the bay but some localized landward flow can occur during flood tides.  
 
Exchange Study Results 
 
The Margaret’s Creek exchange study evaluated the exchange of contaminants and sediment 
between the Margaret’s Creek wetlands and Raritan Bay via Margaret’s Creek (i.e., water and 
sediment flux). Water and sediment exchange in Margaret’s Creek does not occur on a regular 
basis since the Margaret’s Creek wetlands are at a higher elevation than mean high tide. 
Therefore, flux out of Margaret’s Creek into Raritan Bay was measured. The average daily 
contaminant flux calculated from Margaret’s Creek entering Raritan Bay was approximately 19.1 
grams (g) of lead per day. The dissolved portion of the lead flux is estimated not to exceed 6.6 g 
per day. Margaret's Creek is a very small net exporter of contaminants and sediments into 
Raritan Bay. 
 
The Cheesequake Creek Inlet Exchange study was conducted to estimate the flux of 
contaminants through the Cheesequake Creek Inlet. Contaminant flux for various flood tidal 
stages was estimated using Cheesequake Creek flow measurements and lead, arsenic, copper, 
antimony and chromium data for surface water samples. 
 
The concentrations of site-related metals in the inlet surface water were much lower than other 
areas of the site. In terms of bulk sediment and water, Cheesequake Creek was determined to be 
a net exporter of both sediments and water into Raritan Bay. 
 

5.4 Nature and Extent of Contamination 
 
The evaluation of the nature and extent of contamination initially focused on those constituents 
identified as site-related contaminants (i.e., lead, arsenic, copper, antimony, chromium and iron) 
in site sediment, surface water, soil and groundwater. Conservative, health-protective 
preliminary screening criteria were used in the initial step to identify the nature and extent of 
contamination in site media. It is important to note that concentrations that exceeded these 
preliminary screening criteria are not necessarily associated with unacceptable risk to human 
health or the environment, but were used to define the areas that required further evaluation.  
 
Slag and Battery Casings and Associated Wastes 
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The slag and battery casings and associated wastes contain high concentrations of lead which 
pose unacceptable human health and ecological risks, and act as a source of contamination for 
soil, sediment, groundwater and surface water. As stated previously, the slag was subjected to a 
variety of leaching tests, which concluded that lead and other metals have the potential to leach 
under certain conditions to soil, sediment, groundwater and surface water.  
 
The estimated volume of slag for the Western Jetty is 5,000 CY. The estimated volume of slag 
for the seawall is 5,300 CY. The estimated volume of battery casings for the beachfront is 70 
CY. The estimated volume of slag for Margaret’s Creek Sector is 470 CY and of battery casings 
is 250 CY (See Table 5.1). 
 
The primary sources of lead contamination are slag and battery casings. The seawall is up to 80 
percent slag. Battery casings were found in the upper two inches of depositional zones in Areas 2 
and 5. Buried slag was observed in test excavations on the upland side of the seawall in Area 1 
and the eastern end of Area 4. 
 
The Western Jetty and adjacent areas contain slag and some battery casings. The western side of 
the Western Jetty and the adjacent shoreline are comprised of 80 to 90 percent slag. The 
prevailing currents in the vicinity of the Western Jetty promote sediment deposition on the 
western side of the jetty and transport of sediment into Raritan Bay. The fine-grained organic 
rich sediments in this area tend to sorb metals. 
 
Margaret’s Creek contains visible slag waste piles in upland areas of Margaret’s Creek. Crushed 
battery casings were also observed scattered in upland areas of Margaret’s Creek. No slag or 
battery casings were observed in the wetland sediment. 
 
Soil and Sediment 
 
During the RI, multiple rounds of surface and subsurface soil sampling were conducted to 
investigate potential source areas of contamination, and to evaluate the potential risk to human 
health and the environment. Both historical information and previous investigations indicated that 
lead concentrations were detected as high as 198,000 parts per million (ppm). The highest 
concentration was found in soils near the Western Jetty (Area 8). Soil in many Areas has been 
impacted by the slag and battery casings and associated wastes. Some of the areas contain slag 
particles with high concentrations of heavy metals. The contaminated soil serves as a secondary 
source for sediment, surface water and groundwater contamination. The RI report presents more 
detailed information with regard to findings of the soil sampling events.  
 
Lead contamination in the sediment was identified in various areas in the Raritan Bay, in 
particular, areas near the seawall, Western Jetty including Area 7 and Areas 2 and 5. Both 
historical information and previous investigations indicated that lead concentrations were detected 
as high as 47,700 ppm. The highest concentration was found in sediments near the seawall (Area 
1). The contaminated sediment serves as a secondary source for the surface water contamination. 
The RI report presents more detailed information with regard to findings of the sediment sampling 
events.  
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Along the eastern 1,000 feet of the seawall most of the contamination is in the shallow soils and 
sediment. In Area 2, in the soils and near-shore sediments, lead and arsenic concentrations both 
exceeded the preliminary screening criteria. Deeper soils in this area also exceeded both the lead 
and arsenic human health screening criteria. In Area 5, near the first jetty, co-located lead and 
arsenic in soil and sediment exceeded the initial screening criteria. Deeper soil and sediment 
from this area did not. Other site-related metals were detected at some locations where lead and 
arsenic contamination were not co-located. 
 
The highest concentrations of lead and arsenic in the Jetty Sector sediments, soils and surface 
water were located on and to the west of the Western Jetty. Sediment contamination, initially 
defined by the co-location of lead and arsenic that exceeded preliminary site-specific screening 
criteria, included the area from the Western Jetty westward approximately 200 feet into Area 8 
and seaward of the Western Jetty in Area 7. Co-located soil and sediment lead and arsenic above 
the preliminary site-specific screening criteria extended 1,000 feet northwest of the Western Jetty 
and westward along the shore into Area 11. In Area 11, co-located lead and arsenic 
contamination was found along the mean high tide line and the intertidal zone.  
 
Concentrations of lead and arsenic in soils in the Jetty Sector exceeded preliminary site-specific 
soil screening criteria. The shallow soils most impacted by site-related metals were on and 
adjacent to the Western Jetty. In deeper soils, lead and arsenic concentrations exceeding the 
preliminary site-specific screening criteria are limited to the Western Jetty and Area 8 beach. 
 
Sediment samples with lead that exceeded the preliminary site-specific screening criteria were 
limited to the shallow wetland areas. In deep sediments, lead concentrations above the 
preliminary site-specific screening criteria were limited to two widely-separated locations. Both 
of the high-resolution contaminant analysis cores showed that, in the top eight inches of core, 
lead exceeded the initial human health screening criteria. 
 
No primary sources (e.g., slag or battery casings) were observed in the wetland sediment, which 
suggests that the source of sediment contamination is weathering of slag and battery casings and 
storm water runoff from upland sources. Contaminants are dispersed widely across the wetlands, 
and contamination is generally present only in the top 24 inches.  
 
In soils, lead exceeding the preliminary site-specific screening criteria was identified in nine 
samples: one in the dunes, two adjacent to Area 1 and six in upland soils. Four shallow soil 
samples contained co-located arsenic and lead above the human health screening criteria. Two 
subsurface locations in the upland area exceeded the human health screening criteria for co-
located lead and arsenic. The highest concentration of lead was located in the sample adjacent to 
Area 1. The observed distribution of soil contamination is consistent with a model of non-
contiguous “hot spots” rather than area-wide contamination. This finding is consistent with 
observations that sporadic disposition of waste materials on the ground surface occurred in the 
upland areas of Margaret’s Creek. 
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Surface Water 
 
Based on the RI results, surface water in limited areas was found to contain lead, arsenic, copper, 
iron, manganese, vanadium and zinc from leaching of slag and battery casings and associated 
wastes, contaminated soil and sediment.  
 
In surface water, lead was commonly detected above the site-specific screening criterion in 
surface water samples collected from the intertidal zone, between the eastern end of Area 1 and 
the western end of Area 6; the highest concentrations were in Areas 1 and 2. Arsenic was 
detected above its site-specific screening criterion less frequently than lead. 
 
The majority of surface water samples collected from the Jetty Sector did not exceed screening 
criteria. However, two surface water samples in the Jetty Sector exceeded the site-specific 
screening criteria for lead and arsenic.  
 
Two surface water samples collected from inside the Margaret’s Creek channel exceeded site-
specific surface water criteria for lead and arsenic. In the western, open-water portion of the 
wetlands, two surface water samples exceeded the site-specific levels for lead. No surface water 
samples in the eastern, open-water area exceeded any screening criteria. In Raritan Bay samples 
in the vicinity of Margaret’s Creek, lead in surface water samples were detected above the site-
specific screening levels. 
 

5.5 Potential Routes of Migration 
 
The migration of contaminants at the site is currently occurring via several mechanisms, 
including: migration from the slag and battery casings and associated wastes to surface water, 
soil and sediments; migration from the soil to surface water and sediments, and; migration from 
the sediments to surface water, and soil. 
 
Additional discussion of the exchange of contaminants and sediment between the Margaret’s 
Creek wetlands and Raritan Bay via Margaret’s Creek (i.e., water and sediment flux) and the 
estimate the flux of contaminants through the Cheesequake Creek Inlet is provided in Section 
5.3.1. 
 

6.0 CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE 
USES 
 

6.1 Land Uses 
 
The majority of the site is currently zoned as public or vacant land with one parcel zoned for 
commercial use in the Jetty Sector. Land use at the site currently is recreational and includes a 
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substantial wetland area located in Margaret’s Creek. The site is bordered to the north by Raritan 
Bay and to the east, west and south by established residential properties. State Highway 35 is 
located to the south beyond the residential properties. The portion of the site in Laurence Harbor 
is part of Old Bridge Waterfront Park. The park includes walking paths, a playground area, 
parking lot, several public beaches and three jetties, not including the two jetties at the 
Cheesequake Creek Inlet. The portion of the site located in Sayreville contains the Western Jetty, 
and the foundation remnants of an old restaurant. The seawall, jetties, beach area east of the 
Cheesequake Creek Inlet and the Western Jetty at the Cheesequake Creek Inlet are popular 
fishing areas. The beaches east of the Cheesequake Creek Inlet and west of the seawall appear to 
be the most popular for swimming. The site is located within the 100-year floodplain of the 
Raritan Bay. 
 
Middlesex County Utilities Authority operates two pumping stations at the site, one at the 
eastern end (Area 9) and one at the western end (Area 11). A major sewer line connecting the 
two pumping stations runs across the site along the Raritan Bay shoreline. An additional sewer 
line runs across the Margaret’s Creek upland area between Route 35 and the beach area. 
 
Based on previous meetings with officials of Old Bridge and Sayreville, it is unlikely that the 
future land use will change from its current uses. 
 

6.2 Groundwater and Surface Water Uses 
 
Most of the groundwater underlying the site is considered by New Jersey to be Class II-A, a 
potential source of potable water; however, no complete exposure pathways to groundwater at 
the site are known. A small area located in Area 9 is considered a Class III-B, (where the natural 
quality of groundwater is not suitable for conversion to potable uses). Groundwater at the site is 
currently not used for drinking. Municipal water is provided at the site. However, there are no 
local ordinances currently in place to prevent its potable use, or to prevent drilling of wells.  
 
The future use of the Class II-A groundwater at the site as a potential drinking water source is 
unlikely. Current and future potable use of groundwater in the Class III-B classification area is 
prohibited. 
 
Current surface water use is for recreational activities such as swimming, boating, fishing, etc. 
Surface water drainage in the vicinity of the site is toward tidal creeks and their associated 
wetlands. The major surface water bodies at the site include Raritan Bay, Cheesequake Creek 
and Margaret’s Creek. These water bodies are subject to tidal fluctuations averaging 5.5 feet. 
Because the slope of the Raritan Bay floor is very gentle, 400 to 600 feet of the Bay floor are 
exposed during low spring tide.  
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7.0 SUMMARY OF SITE RISKS 
 
As part of the RI process, baseline risk assessments were conducted for the site to estimate the 
risks to human health and the environment. The baseline risk assessments, consisting of a 
Baseline Human Health Risk Assessment (BHHRA), which evaluated risks to people, and a 
screening level ecological risk assessment (SLERA), which evaluated risks to the environment, 
analyzed the potential for adverse effects both under current conditions and if no actions were 
taken to control or reduce exposure to hazardous substances at the site. As indicated below, 
based upon the results of the RI and these risk assessments, EPA has determined that active 
remediation is necessary to protect public health or welfare and the environment from actual and 
threatened releases of hazardous substances into the environment.  
 

7.1 Summary of the Baseline Human Health Risk Assessment 
 
A BHHRA was conducted to estimate current and future effects of contaminants on human 
health. A BHHRA is an analysis of the potential adverse human health effects caused by 
hazardous substance exposure in the absence of any actions to control or mitigate these 
exposures under current and future site uses. The baseline risk assessment estimates what risks 
the site poses if no action were taken. It provides the basis for taking action and identifies the 
contaminants and exposure pathways that need to be addressed by the remedial action. Tables 7-
1 through 7-8 provides a summary of relevant information from the BHHRA (i.e. exposure 
pathways and chemicals found to pose unacceptable risk to human health). 
 
The risk assessment document for this site, entitled Final Human Health Risk Assessment, dated 
October 2011 and the memorandum Addendum to the Final Remedial Investigation Report, 
dated August 28, 2012, are available in the Administrative Record file and site repositories. 
 
A four-step process is utilized for assessing site-related human health risks for reasonable 
maximum exposure scenarios, as follows. 
 
Identification of Chemicals of Potential Concern – uses the analytical data collected to identify a 
subset of the chemicals of potential concern (COPCs) at the site for each medium, with 
consideration of a number of factors explained below.  
 
Exposure Assessment – estimates the magnitude of actual and/or potential human exposures, the 
frequency and duration of these exposures and the pathways (e.g., ingesting contaminated soil) 
by which humans are potentially exposed.  
 
Toxicity Assessment- determines the types of adverse health effects associated with chemical 
exposures, and the relationship between magnitude of exposure (dose) and severity of effect 
(response).  
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Risk Characterization – summarizes and combines outputs of the exposure and toxicity 
assessments to provide a quantitative assessment of site-related risks. The risk characterization 
also identifies contamination with concentrations that exceed acceptable levels, defined by the 
National Oil and Hazardous Substances Pollution Contingency Plan (NCP) as an excess lifetime 
cancer risk greater than the range of 1 x 10-6 to 1 x 10-4 or, for systemic toxicants, concentrations 
to which populations may be exposed over a lifetime with adverse health effects (i.e., a threshold 
approach), often presented as a Hazard Index (HI) greater than 1.0. EPA considers lead to be a 
unique contaminant because of the difficulty in identifying the classic "threshold" needed to 
develop a reference dose. Therefore, it is evaluated differently from other contaminants, by using 
blood lead models. The EPA Office of Solid Waste has also released a detailed directive on risk 
assessment and cleanup of residential soil lead (“Superfund Lead-Contaminated Residential Sites 
Handbook.” OSWER 9285.7-50, August 2003). The directive recommends that soil lead levels 
greater than 400 mg/kg are potentially not safe for residential use. Contaminants at these 
concentrations are considered chemicals of concern (COCs) and are typically those that will 
require remediation at the site. Also included in this section is a discussion of the uncertainties 
associated with these risks. 
 
Identification of Chemicals of Potential Concern 
 
In this step, analytical data collected during the RI were used to identify COPCs in the soil, 
sediment, surface water and groundwater at the site based on factors such as toxicity, frequency 
of occurrence, fate and transport of the contaminants in the environment, concentrations of the 
contaminants as well as their mobility and persistence. Although several metals were detected at 
concentrations above risk-based screening criteria, lead was the primary risk driver, or COC 
identified at the site. Only exposure to lead in soil through ingestion posed an unacceptable 
human health risk, and this is further described below. 
 
Soil samples were collected in 2010. Table 7-1 presents the maximum concentration of lead in 
soils of 47,700 mg/kg. However, mean soil lead concentrations of 685 mg/kg and 408 mg/kg 
were used in the integrated exposure uptake biokinetic model (IEUBK); (Table 7-7) and adult 
lead model (ALM); (Table 7-8), respectively. A comprehensive list of all site COPCs can be 
found in the Table 2 series of the October 2011 Final Human Health Risk Assessment report. 
 
Exposure Assessment 
 
The Conceptual Site Model for the site was used to develop and identify different exposure 
scenarios and pathways through which people might be exposed to lead which is the only COC 
as evaluated in the previous step.  
 
Consistent with Superfund policy and guidance, the BHHRA is a baseline human health risk 
assessment and therefore assumes no remediation or institutional controls to mitigate or remove 
hazardous substance releases. Cancer risks and noncancer hazard indices were calculated based 
on an estimate of the reasonable maximum exposure (RME) expected to occur under current and 
future conditions at the site. The RME is defined as the highest exposure that is reasonably 
expected to occur at a site. 
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The exposure assessment identified potential human receptors based on a review of current and 
reasonably foreseeable future land use at the site. The Raritan Bay Slag site is located on the 
south shore of the Raritan Bay in a waterfront park that includes walking paths, a playground and 
several public beaches. Land uses surrounding the site are primarily residential to the east, west 
and south with the Raritan Bay to the north. The site is currently zoned as public or vacant land 
with one parcel zoned commercial use in the Jetty Sector. Based on the NJDEP classification of 
most of the groundwater at the site as Class II-A groundwater (i.e., includes potable usage), a 
future potable use of groundwater was evaluated. 
 
Based on information gathered during the RI such as zoning and demographic information, 
several exposure scenarios for the site were selected. Based on the current land use scenario, the 
following exposure scenarios were evaluated: recreational users in Area 1, Areas 3 through 6 and 
Area 9; anglers throughout the site except Areas 3 and 4 (biota samples were collected to 
represent lead in sediment from all Areas except Areas 3 and 4 which are landlocked); 
pedestrians throughout the site except Areas 2, 8 and 11; trespassers in Areas 2, 8 and 11; 
outdoor workers in Areas 3 and 4; and construction/utility workers throughout the site.  
 
Based on potential future land uses, the following exposure scenarios were evaluated: 
recreational users in Area 1 through 6 and Area 9; anglers throughout the site except Areas 3 and 
4; pedestrians throughout the site except Areas 8 and 11; trespassers in Areas 8 and 11; outdoor 
workers in Areas 3 and 4; construction/utility workers throughout the site; and residents 
throughout the site. Child recreators and fetuses of childbearing women were the only sensitive 
subpopulations identified for this site.  
 
Potential exposure routes for the site varied by receptors and included ingestion, dermal contact 
and inhalation of soil particles, ingestion and dermal contact with sediment particles, ingestion 
and dermal contact of groundwater and surface water, ingestion of biota and inhalation of vapors 
emanating from the tap during showering and bathing. Table 7-2 presents all exposure pathways 
considered in the BHHRA and the rationale for the selection or exclusion of each pathway. 
 
Toxicity Assessment 
 
In this step, the types of adverse health effects associated with contaminant exposures and the 
relationship between magnitude of exposure and severity of adverse health effects were 
determined. Potential health effects are contaminant-specific and may include the risk of 
developing cancer over a lifetime or other noncancer health effects, such as changes in the 
normal functions of organs within the body (e.g., changes in the effectiveness of the immune 
system). Some contaminants are capable of causing both cancer and noncancer health effects. 
 
Under current EPA guidelines, the likelihood of carcinogenic risks and noncancer hazards due to 
exposure to site chemicals are considered separately. Consistent with current EPA policy, it was 
assumed that the toxic effects of the site-related chemicals would be additive. Thus, cancer and 
noncancer risks associated with exposures to individual COPCs were summed to indicate the 
potential risks and hazards associated with mixtures of potential carcinogens and 
noncarcinogens, respectively. 
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Toxicity data for the human health risk assessment were provided by the Integrated Risk 
Information System (IRIS) database, the Provisional Peer Reviewed Toxicity Database 
(PPRTV), or another source that is identified as an appropriate reference for toxicity values 
consistent with EPA's directive on toxicity values. No toxicity values for lead, the risk driving 
chemical of concern, are available as discussed below. Therefore, Tables 7-3 and 7-4 which 
would typically include this information are blank. Additional toxicity information for all 
COPCs is presented in Appendix B in the Table 5 and 6 series of the October 2011 Final HHRA. 
 
Lead is not evaluated in the same manner as other noncarcinogenic contaminants. EPA has not 
published conventional quantitative toxicity values for lead because available data suggest a very 
low or possibly no threshold for adverse effects, even at exposure levels that might be considered 
background. However, the toxicokinetics of lead are well understood and indicate that lead is 
regulated based on the blood lead concentration. In lieu of evaluating current and future risks 
using typical intake calculations and toxicity criteria, EPA developed models specifically to 
evaluate lead exposures. For this BHHRA, blood lead concentrations were estimated using the 
IEUBK and the ALM. The risk assessment identified a potential for elevated blood lead levels 
from exposure to the fine fraction of soil in Area 2 under a future child recreator scenario (42% 
may have blood lead levels greater than 10 micrograms per deciliter) and exposure to site-wide 
fine fraction soil under a current/future scenario for developing fetuses of adult female 
construction/utility workers (11% may have blood lead levels greater than 10 micrograms per 
deciliter). Currently, the EPA health-based goal for blood lead levels in children is no more than 
5% of the population having greater than 10 micrograms per deciliter. Tables 7-7 and 7-8 contain 
model input parameters as well as potential blood lead concentrations. 
 
Risk Characterization 
 
This step summarized and combined outputs of the exposure and toxicity assessments to provide 
a quantitative assessment of site risks. Exposures were evaluated based on the potential risk of 
developing cancer and the potential for noncancer health hazards. 
 
For carcinogens, risks are generally expressed as the incremental probability of an individual 
developing cancer over a lifetime as a result of exposure to a carcinogen, using the cancer slope 
factor (SF) for oral and dermal exposures and the inhalation unit risk (IUR) for inhalation 
exposures. Excess lifetime cancer risk for oral and dermal exposures is calculated from the 
following equation, while the equation for inhalation exposures uses the IUR, rather than the SF: 
 
Risk = LADD x SF 
 
Where:  Risk = a unitless probability (1 x 10-6) of an individual developing cancer 

LADD = lifetime average daily dose averaged over 70 years (mg/kg-day) 
SF = cancer slope factor, expressed as [1/(mg/kg-day)] 

 
The likelihood of an individual developing cancer is expressed as a probability that is usually 
expressed in scientific notation (such as 1 x 10-4). For example, a 10-4 cancer risk means a “one-
in-ten-thousand excess cancer risk”; or one additional cancer may be seen in a population of 
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10,000 people as a result of exposure to site contaminants under the conditions explained in the 
Exposure Assessment. Current Superfund guidelines for acceptable exposures are an individual 
lifetime excess cancer risk in the range of 10-4 to 10-6 (corresponding to a one-in-ten-thousand to 
a one-in-a-million excess cancer risk) with 10-6 being the point of departure.  
 
For noncancer health effects, a HI is calculated. The HI is determined based on a comparison of 
expected contaminant intakes and benchmark comparison levels of intake (reference doses, 
reference concentrations). Reference doses (RfDs) and reference concentrations (RfCs) are 
estimates of daily exposure levels for humans (including sensitive individuals) which are thought 
to be safe over a lifetime of exposure. The estimated intake of chemicals identified in 
environmental media (e.g., the amount of a chemical ingested from contaminated drinking water) 
is compared to the RfD or the RfC to derive the hazard quotient (HQ) for the contaminant in the 
particular medium. The HI is obtained by adding the hazard quotients for all compounds within a 
particular medium that impacts a particular receptor population.  
 
The HQ for oral and dermal exposures is calculated as below. The HQ for inhalation exposures 
is calculated using a similar model that incorporates the RfC, rather than the RfD. 
 
HQ = Intake/RfD 
 
Where: HQ = hazard quotient 
 Intake = estimated intake for a chemical (mg/kg-day) 
 RfD = reference dose (mg/kg-day) 
 
The intake and the RfD will represent the same exposure period (i.e., chronic, subchronic, or 
acute). 
 
The key concept for a noncancer HI is that a “threshold level” (measured as an HI of less than 1) 
exists below which noncancer health effects are not expected to occur.  
 
The HI is calculated by summing the HQs for all chemicals for likely exposure scenarios for a 
specific population. An HI greater than 1.0 indicates that the potential exists for noncarcinogenic 
health effects to occur as a result of site-related exposures, with the potential for health effects 
increasing as the HI increases. When the HI calculated for all chemicals for a specific population 
exceeds 1.0, separate HI values are then calculated for those chemicals which are known to act 
on the same target organ. These discrete HI values are then compared to the acceptable limit of 
1.0 to evaluate the potential for noncancer health effects on a specific target organ. The HI 
provides a useful reference point for gauging the potential significance of multiple contaminant 
exposures within a single medium or across media. 
 
Cancer and noncancer risks are typically summarized in Tables 7-5 and 7-6. However, lead is the 
only risk driving contaminant at the site and it is not evaluated in the same manner as other 
contaminants. Tables 7-7 and 7-8 contain model input parameters as well as potential blood lead 
concentrations for both the IEUBK and ALM.  
 
Uncertainty in the Risk Assessment 
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The process of evaluating human health cancer risks and noncancer health hazards involves 
multiple steps. Inherent in each step of the process are uncertainties that ultimately affect the 
final risks and hazards. Important site-specific sources of uncertainty are identified for each of 
the steps in the four-step risk process below. 
 
Uncertainties in Hazard Identification 
 
Uncertainty is always involved in the estimation of chemical concentrations. Errors in the 
analytical data may stem from errors inherent in sampling and/or laboratory procedures. 
Additional COPC identification uncertainties include the following.  
 
Samples were collected from known and suspected areas of contamination (biased high) to 
estimate reasonable maximum concentrations of contaminants throughout the site. The potential 
exists that datasets formed by these samples might not accurately represent reasonable maximum 
concentrations. 
 
Since sediment screening criteria are not available, soil screening data were used as a surrogate 
which is likely more conservative. As a result, some contaminants of potential concern may have 
been carried through the risk assessment, likely resulting in an overestimate of the actual risk.  
 
All species of fish collected at the site and used for risk evaluation are highly mobile. During the 
limited time they reside in Raritan Bay, they are not likely to be closely associated with the site 
as they are expected to move freely about the bay. Some uncertainties are associated with the 
representativeness of the fish species used in the risk assessment. 
 
Uncertainties in Exposure Assessment 
 
There are two major areas of uncertainty associated with exposure parameter estimation. The 
first relates to the estimation of EPCs. The second relates to parameter values used to estimate 
chemical intake (e.g., ingestion rate, exposure frequency). The following are examples of the 
latter. 
 
A residential scenario was used to evaluate a recreational exposure to lead in the IEUBK and 
ALM. Thus, upper end exposure factors were employed, resulting in blood lead levels which 
were likely overestimated but reasonable.  
 
Surface water was evaluated in Raritan Bay as a whole based on consideration that Raritan Bay 
is a highly dynamic system. Surface water is constantly mixed and moved around by tidal and 
wave-driven currents. However, in source areas such as Area 2, there might be a higher localized 
risk to individuals who incidentally ingest the water. While in most areas of the site, this 
approach likely overestimated risk, in surface water adjacent to source areas, the risks to future 
recreational users from lead ingestion may have been underestimated. An additional round of 
sampling in April of 2011 (not included in the risk assessment) indicated that surface water 
samples in Area 2 were approximately an order of magnitude lower than the first round. As a 
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result, calculated risks are likely more accurate for Area 2 while remaining an overestimation for 
the remainder of the site.  
 
Uncertainties in Toxicity Assessment 
 
A potentially large source of uncertainty is inherent in the derivation of the EPA toxicity criteria 
(i.e., RfDs, RfCs and SFs). Additionally, the following site-specific toxicity uncertainties were 
identified. 
 
Arsenic speciation analysis was not performed on biota tissue samples from the site. The 
BHHRA initially assumed that 100% of the arsenic present in fish and crab tissue was in the 
inorganic (more toxic) forms, which resulted in unacceptable risk. However, a literature review 
was performed, indicating that usually less than 10% of arsenic in biota is in the inorganic form, 
in fact, often times less than 1%. At contaminated sites, up to 30% of arsenic was found to be 
inorganic so this more realistic value was used and calculations were re-run. The result was that 
arsenic in biota no longer posed an unacceptable human health threat. Even using 30% of arsenic 
as inorganic likely overestimates risk from biota consumption at the site since the source of 
arsenic is slag which is not very bioavailable.  
 
Another important source of uncertainty is bioavailability. The recommended relative 
bioavailability (RBA) for arsenic is the EPA default value of 60%, which is at the upper end of 
in vitro bioavailability (IVBA) values observed in the site-specific bioavailability study. The 
recommended RBAs for lead in total soil samples and in fine soil fraction samples are also based 
on the upper end of site-specific RBAs. The use of these upper end RBA values could 
overestimate risk from ingestion of lead and arsenic at the site. 
 
Uncertainties in Risk Characterization 
 
When all of the uncertainties from each of the previous three steps are added, uncertainties are 
compounded. Since the risk assessment made mostly conservative assumptions, the overall risk 
assessment likely overestimates risks and hazards as a result of exposure to the site, although this 
overestimate is assumed to be within the range of the RME.   
 

7.2 Summary of Ecological Risk Assessment 
 
The ecological risk assessment evaluated the likelihood that adverse ecological effects are 
occurring or may occur as a result of exposure to one or more chemicals or stressors. In the 
SLERA, the CSM was used to depict the fate and transport of chemicals from source(s) to 
exposure media (e.g., surface water, sediment and food) and to illustrate potential exposure 
pathways to ecological receptors. A SLERA was conducted in Areas 1, 8 and 9 to evaluate 
potential risks to ecological receptors from exposures to surface soil (Area 9 only), surface water, 
pore water (Area 1 only) and sediment. These three areas were selected for evaluation as they 
represent areas with source material, complete exposure pathways and desirable habitat for 
ecological receptors.  
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Identification of Chemicals of Potential Ecological Concern 
  
Potential ecological risks were assessed by comparing maximum contaminant concentrations to 
ecological screening values for both aquatic and terrestrial habitats can be found in Table 7-9. 
Chemicals of potential ecological concern (COPECs) were identified for the aquatic habitat 
(encompassing both the surface water and sediment) of Areas 1, 8 and 9 and the terrestrial 
habitat (surface soil) of Area 9. Hazard quotients (HQs) in Table 7-10 were calculated for 
individual COPECs in surface soil, surface water and sediment based upon conservative 
screening values (effects-range low for sediment, chronic surface water values, ecological soil 
screening values). Additionally, food chain modeling was conducted to determine exposure 
concentrations in upper-trophic level receptors. Quantitative risk estimates were calculated using 
HQs, which compare the exposure estimates with the selected toxicity reference values (TRVs), 
to no observable adverse effect level (NOAEL) and lowest observable adverse effect level 
(LOAEL). The HQ is expressed as the ratio of the estimated exposure dose for the wildlife 
indicator species to the ecotoxicity benchmarks (i.e., NOAEL and LOAEL TRVs). If the 
calculated HQ for a NOAEL TRV is less than one, then it is unlikely that that COPEC will result 
in an adverse effect on that indicator species. Conversely, contaminants with HQs greater than 
one based upon NOAEL and LOAEL TRVs were identified as COPECs. Site-specific tissue data 
collected from Area 1 (killifish, ribbed mussel, long neck clam, hard clam and sea lettuce) were 
used to assess risk to upper trophic level receptors in Area 1. Similar risks were assumed for 
Area 8 which has comparable habitat and source material.  
 
All contaminants which were identified as COPECs in the SLERA were retained for further 
evaluation in the Step 3a SLERA Addendum. 
 
The SLERA Addendum entailed refining the list of COPECs by using more realistic modeling 
scenarios including 1) an exposure point concentration (EPC) of the lower of either the 95 
percent upper confidence limit (95% UCL) of the arithmetic mean or the maximum detected 
concentration for each chemical retained as a COPEC in the SLERA; 2) sediment effects range-
medium (ER-M) values [when available]; 3) acute surface water values; 4) frequency of 
detection; any chemicals detected in five percent or less of the samples in a dataset of twenty 
samples or more was removed from consideration; and 5) comparison of site inorganics to 
background 95% UCL concentrations for a specific metal.  
 
Food chain exposure models assessed in the Step 3a evaluation encompassed the use of 95% 
UCL values for soil, sediment and tissue (where applicable) concentrations for these chemicals 
found exceeding NOAEL and/or LOAEL-based TRVs in the SLERA. In addition, the models 
were run using more representative input parameters such as average reported body weights and 
food ingestion rates, and more realistic site foraging factors (SFF) for model species that are not 
expected to reside at the site year long, or utilize 100% of the site for foraging. Only LOAEL 
values were used for the food chain modeling in Step 3a. 
 
Although several types of contaminants were identified in the large quantity of analytical data 
obtained during the RI, lead was identified as the primary COC for the site based on the RI data 
and the risk assessments, which indicated that lead contributes the majority of the potential risks 
in the media evaluated at the site.  
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Exposure Assessment 
 
An ecological reconnaissance was performed for the site which included an identification of site 
habitats and ecological receptors. In addition, information regarding threatened and endangered 
species and ecologically sensitive environments that may exist at or in the vicinity of the site was 
requested from the EPA and the NJDEP Natural Heritage Program (NHP). 
 
Where intact, several habitats are present onsite, including beach, scrub/shrub, tidal marsh and 
upland areas; however, a considerable portion of the site is developed and consists of the Old 
Bridge Waterfront Park. Due to the development of the park, and encroachment of roads and 
residences, undeveloped land is limited mostly to beaches and Margaret’s Creek; however, all 
parcels have undergone considerable disturbance activities in the past. 
 
The EPA reported that a review of United States Fish and Wildlife Service (USFWS) records 
indicate that the Indiana bat (Myotis sodalist) and swamp pink (Helonias bullata) may 
potentially be present in Old Bridge Township. However, EPA’s review concluded that on-site 
habitats are unsuitable for swamp pink. Indiana bats may utilize larger mature trees in Margaret’s 
Creek (Area 9) during summer months for roosting. 
 
The NJDEP NHP reported that a review of their records indicated that several threatened or 
special concern species are known to utilize, or occur within ¼ miles of the site. Of the species 
identified, only osprey (Pandion haliaetus) was observed both flying and foraging on site. In 
addition, remnants of what appeared to be an osprey nest were observed on top of the 
navigational tower at the end of the Eastern Cheesequake Creek Jetty during Fall 2010 field 
activities. During field activities conducted in Spring 2011, osprey was observed constructing a 
nest at this location. 
 
The assumptions and models used to predict the potential exposure of plants and animals to 
COCs associated with the site are addressed in this component. Exposure parameters (e.g., body 
weight, prey ingestion rate, home range) of wildlife species selected as representative receptors 
and site specific biota, sediments, soils and water COC concentrations, were used to calculate the 
exposure concentrations or dietary doses using food web models summarized in Table 7-11.  
 
Ecological Effects Assessment 
 
Metals were detected at concentrations above ecological screening levels in various site media. 
Several metals were identified as risk drivers mostly through direct contact with Areas 1 and 8 
sediment and Area 9 soil; fewer metals pose a risk via food chain exposure. Model results 
indicated that lead is the risk driver to both terrestrial receptors and aquatic receptors via dietary 
exposure. 
 
Measures of toxicological effects were selected based on lowest observed adverse effect levels 
(LOAELs) and no observed adverse effect levels (NOAELs) from studies reported in the 
scientific literature. Reproductive effects were generally the most sensitive endpoints. 
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Ecological Risk Characterization 
 
Multiple lines of evidence, based on various measurement endpoints (measures of effect), were 
used to evaluate major components of the Raritan Bay Slag Bay Area and Margaret’s Creek 
wetland ecosystem to determine if contamination has adversely affected plants and animals at the 
site (See Table 7-12). The lines of evidence indicate that the presence of slag and battery casings 
in these ecosystems have produced adverse ecological effects for both terrestrial and avian 
receptors. 
 
As discussed in the SLERA addendum, 1) In Area 1 the COCs were lead in sediment and copper 
and lead (dissolved fraction) in surface water; food chain modeling indicated risk from lead in 
sediment and mollusks to the invertivorous bird communities based on the semipalmated plover 
model. These food chain modeling results are also applicable to Area 8; 2) In Area 8, surface 
water contaminants include (total and dissolved fractions): arsenic, copper, iron, lead, 
manganese, vanadium and zinc. 3) In Area 9 the COC was lead in soil. Food chain modeling 
indentified risk to insectivorous birds (American robin). 
 
In addition, it was also noted that consumption of slag particles may also pose a risk to avian 
receptors, a result of ingestion of particles for use within bird crops. This exposure pathway was 
not quantified. 
 

7.3 Basis for Remedial Action 
 
The BHHRA conducted for the site demonstrated that unacceptable non‐cancer hazards are 
present from future ingestion of soil in Area 2 and current/future ingestion of sitewide upland 
site soils. No unacceptable cancer risks were identified for current or potential future exposure 
scenarios.  
 
The results of the SLERA addendum indicate that copper and lead were the only surface water 
COCs in Area 1, while lead, arsenic, copper, iron, manganese, vanadium and zinc were the 
COCs for Area 8. Lead in soil and sediment are the only risk drivers to aquatic receptors utilizing 
Areas 1 and 8 and terrestrial receptors utilizing Area 9 upland areas of the site.  
 
The response action selected in this Record of Decision is necessary to protect public health or 
welfare or the environment from actual or threatened releases of hazardous substances, pollutants 
or contaminants from this site which may present an imminent and substantial endangerment to 
public health or welfare. 

8.0 REMEDIAL ACTION OBJECTIVES 
  
The remedial action objectives (RAOs) provide general descriptions of what the cleanup is 
designed to accomplish. They are established on the basis of the nature and extent of 
contamination at a site, the resources that are currently and potentially threatened and the 
potential for human and environmental exposure. These objectives typically address both a 
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contaminant level and an exposure route, because protectiveness may be achieved by reducing 
exposure (such as source removal) as well as by reducing actual contaminant levels in the media 
of concern.  
 
RAOs, remediation levels and the cleanup strategies developed for the site assume that the 
current and future uses of the site will remain as recreational use. Groundwater will remain 
designated by New Jersey as Class-II-A in most areas of the site with the exception of the Class 
III-B designation in Area 9. Thus, groundwater will remain a potential source of drinking water 
in the future. 
 
The following RAOs address the human health risks and environmental concerns at the Raritan 
Bay Slag site. For soil, unacceptable risks were identified for receptors including children 
exposed under a future recreational use, the developing fetus of female construction and utility 
workers under both current and future scenarios and, from the ecological evaluation, aquatic and 
terrestrial receptors. Sediment and surface water receptors identified in the SLERA include 
aquatic receptors. Exposure pathways include ingestion of soil, sediment and surface water. The 
RAOs are organized into the following categories: slag and battery casings and associated 
wastes, soil, sediment and surface water. 
 
The specific criteria for establishing RAOs can be found in the NCP § 300.430(e) (2) (i). 
 

8.1 Slag and Battery Casings and Associated Wastes 
 
The RAOs for the slag and battery casings and associated wastes (highly toxic source material 
Principal Threat Waste (PTW)) are listed below.  
 

 Reduce exposure resulting from incidental ingestion of slag and battery casings and 
associated wastes to levels that are protective of human health. 

 
 Reduce exposure resulting from the ingestion of slag and battery casings and associated 

wastes to levels that are protective of ecological receptors. 
 

 Reduce migration of contamination from the slag and battery casings and associated 
wastes to surface water, soil and sediments to levels that are protective of human health 
and ecological receptors.  

 

8.2 Soil 
 
The RAOs for contaminated soil and highly impacted soil (containing PTW) are listed below.  
 

 Reduce exposure resulting from incidental ingestion of contaminated soil to levels 
protective of human health. 
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 Reduce exposure resulting from the ingestion of contaminated soil and ingestion of 

contaminants via food chain to levels protective of ecological receptors.  
 

 Reduce migration of contamination from the soil to surface water and sediments to levels 
that are protective of human health and ecological receptors in Area 9. 

 

8.3 Sediment 
 
The RAOs for contaminated sediment and highly impacted sediment (containing PTW) are listed 
below.  
 

 Reduce exposure resulting from the ingestion of contaminated sediments and ingestion of 
contaminants via food chain to levels protective of ecological receptors. 
 

 Reduce the migration of contamination from the sediments to surface water and soil to 
levels that are protective of human health and ecological receptors. 

 

8.4 Surface Water 
 
The RAO for surface water is listed below. 
 

 Reduce metals concentrations to levels that are protective of ecological receptors by 
remediating source materials. 

 

8.5 Basis and Rationale for Remedial Action Objectives 
 
The basis for the RAOs for slag and battery casings and associated wastes is to remediate based 
on visual observation (i.e., demolition debris in the form of concrete and a variety of bricks, 
including fire bricks. observed on-site during remedial action will be removed or remediated). 
Slag materials that are not readily visible will be remediated as highly impacted soil/sediment 
containing PTW. Removal will prevent high concentrations of lead which pose unacceptable 
human health and ecological risks from acting as a source of contamination for soil, sediment 
and surface water.  
 
Soil in all areas have been impacted by the slag and battery casings and associated wastes. Some 
of the areas contain slag particles with high concentrations of heavy metals. The contaminated 
soil poses risks to human health and ecological receptors and also serves as a secondary source 
for sediment and surface water contamination. Lead contamination in the sediment was 
identified in various areas in Raritan Bay, in particular, areas near the seawall, Western Jetty and 
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Area 2. The contaminated sediment poses risks to the ecological receptors and also serves as a 
secondary source for the surface water contamination. Contaminated and highly impacted soil 
and sediment above the remediation cleanup levels would be excavated and/or dredged and 
disposed of at appropriate off-site facilities. 
 
Note: A single unified cleanup goal was proposed for soil and sediment due to the nature of the 
site (comingling/relationship between soil and sediment in the intertidal zone areas). There is 
significant potential for re-contaminating soil or sediment if the two media were remediated to 
different cleanup levels. Therefore, one unified remediation cleanup level is provided for soil and 
sediment. Additional details can be found in Section 2.3.3 of the FS for the Raritan Bay Slag 
Site.  
 
Based on the RI results, surface water is contaminated with lead and other heavy metals from 
leaching of slag and battery casings and associated wastes, contaminated soil and sediment. 
Although surface water is not a source, the contamination poses risks to the ecological receptors 
The approach to surface water contamination at the site is to remove the slag and battery casings 
and associated wastes, contaminated soil and sediment that act as sources of contamination to the 
surface water. This will reduce the surface water contamination over time to acceptable levels. 
Monitoring will be implemented to assess the effectiveness of the approach by comparing the 
monitoring results to a set of cleanup goals. Monitoring requirements for surface water will be 
developed during the design phase. 
 
Slag and battery casings were tested for leaching potential and were found to exceed the 5.0 
mg/L RCRA regulatory limit for lead. The results of the TCLP procedures demonstrate that the 
slag and battery casings fail TCLP and are therefore a hazardous waste. In addition, lead 
concentrations in both composite and core slag samples were identified at levels ranging from 
38,000 mg/kg to 91,000 mg/kg. As such, slag and battery casings are source materials considered 
to be highly toxic that would present a significant risk to human health or the environment 
should exposure occur. The NCP establishes an expectation that EPA will use treatment to 
address the principal threats posed by a site wherever practicable (NCP §300.430(a)(1)(iii)(A)).  
 
The remedial action will remove slag and battery casings and associated wastes, contaminated 
soil and sediment thus, eliminating incidental ingestion risk to residents and recreators utilizing 
the site. The Selected Remedy will remove the concentrations of lead above the cleanup levels in 
soil and sediment. Noncancer hazards identified in the risk assessment would be reduced below 
the remedy cleanup levels. In addition, the Selected Remedy will reduce the concentrations of 
COCs for surface water identified in the risk assessment to levels at or below the performance 
standards listed below and in Table 5-2 of this ROD. Ultimately, the Selected Remedy will 
restore the site to unrestricted use. 
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Cleanup Levels for Chemicals of Concern for the Selected Remedy 
 
Media Chemical of Concern Cleanup Level 
Soil and Sediment Lead 400 mg/kga 
Surface Water Arsenic 36 ug/Lb 
 Copper 3.1 ug/Lb 
 Iron 1,000 ug/Lc 
 Lead 24 ug/Lb 
 Manganese 120 ug/Ld 
 Vanadium 20 ug/Ld 
 Zinc 81 ug/Lb 
aNJDEP Soil Remediation Standard for residential soils 
bNJDEP Surface Water Quality Standard 
cNational recommended Water Quality Criterion 
dEPA Biological Technical Assistance Group screening benchmark 

 

9.0 DESCRIPTION OF ALTERNATIVES 
  
CERCLA requires that each remedial alternative be protective of human health and the 
environment, be cost-effective, comply with other statutory laws and utilize permanent solutions, 
alternative treatment technologies and resource recovery technologies to the maximum extent 
practicable. In addition, the statute includes a preference for the use of treatment as a principal 
element for the reduction of toxicity, mobility or volume of hazardous substances. 
 
The guidelines and requirements established in the NCP are also considered in the development 
of alternatives. EPA has recognized that at certain sites, the use of treatment technologies and the 
development of a wide range of remedial options may not be practicable.  
 
Potential applicable technologies were identified and screened using effectiveness, 
implementability and cost as the criteria, with the most emphasis on the effectiveness of the 
remedial technology. Those technologies that passed the initial screening were then assembled 
into five remedial alternatives. At this site, source removal and hot spot removals were included 
in the range of remedial options. 
 

9.1 Common Elements and Distinguishing Features of Alternatives 
 
This section of the ROD describes those components that are common to various subsets of the 
remedial alternatives except the No Action Alternative.  
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Excavation and or Dredging 
 
All the alternatives, with the exception of the No Action Alternative 1, include 
excavation/dredging of slag, battery casings and associated wastes, some volume of offsite 
disposal of contaminated soil and sediment and monitoring. A total of five alternatives were 
carried through the screening process presented in the Comprehensive Site-wide FS. Please refer 
to Section 3, Development of Remedial Action Alternatives, and Section 4, Detailed Analysis of 
Alternatives, of the FS for a more detailed discussion of all the remedial alternatives. 
 
Engineered Containment Structures or Cells 
 
This component would be applicable to Alternatives 3, 4 and 5, which would involve the 
construction of above‐ground engineered containment structures or containment cells to isolate 
the contaminated material from exposure to the environment and receptors. Under the Superfund 
Area of Contamination  (AOC) Policy (October 1998), wastes consolidated within an AOC are 
not required to meet the Resource Conservation and Recovery Act (RCRA) Land Disposal 
Restoration (LDR) requirements. Hence, no additional treatment would be required if 
contaminated materials are consolidated within an AOC.  
 
The containment cells for Alternatives 3 through 5 would be located in the Margaret’s Creek 
upland area and Western Jetty. Considerations such as dimensions, volume of materials placed 
and the locations of the cells that are specific to each alternative are discussed under each 
individual alternative. 
 
The engineered containment structures or cells would consist of features that isolate the 
contaminants within these structures and prevent migration of contamination. The exterior of the 
cells would consist of berms constructed of soil or fill material and lined inside with 
impermeable material. The construction of these cells may occur concurrently during removal, 
excavation, or dredging operations at the site. The layers of materials that the inside of the 
containment cells would be constructed with are listed below from bottom to top. 
 

 Bottom liners made of impermeable material 
 Drainage pipes for leachate collection 
 One foot layer of sand for bottom drainage 
 Contaminated material 
 Six inches of sand at the top for gas venting layer 
 Top liner made of impermeable material 
 Twenty-four inches of sandy loamy material at top 
 Six inches of topsoil 
 Seeding 

 
The leachate from the drainage pipes would be collected in a tank and disposed of at an approved 
hazardous waste facility periodically. 
 
Once the construction of the outside berm and the bottom liner of the cells is completed, slag and 
battery casings and associated wastes would be placed inside the cells first. Following this, if the 
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approach taken by the alternative includes placement of the contaminated soil/sediment, then the 
contaminated soil/ sediment would be mixed with drying agents. Even though the addition of 
these agents would not be required under the Superfund AOC policy, the drying agents would 
improve the ability to handle any wet material and would minimize leachate generation after 
placement of the materials in the containment cells. 
 
The surficial geologic map of the site Areas, where containment cells would potentially be 
located, shows that the material is mostly silt or clay that is partially organic. This could 
potentially result in settlement issues following the construction of containment cells. Hence, 
prior to construction, vibro‐flotation or equivalent techniques would be utilized in order to 
minimize the occurrence of future settlement. If the containment cell locations fall within the 
100‐year flood zones based on the Federal Emergency Management Agency (FEMA) floodplain 
maps, then additional engineering controls would be required to avoid the impacts of floods on 
the cells. During the remedial design when the exact locations of these cells would be finalized, 
it would be verified whether they comply with the zoning regulations. Additionally, the impact 
of the cells in the Margaret’s Creek wetlands would also be evaluated in detail during the 
remedial design stage. 
 
The long‐term maintenance and monitoring program would be developed at the time of 
preparing the remedial work plan and the deed notice. Consistent with Superfund guidance, for 
cost estimating purposes, it is assumed that the long-term maintenance and monitoring program 
period is 30 years. However, it should be noted that this monitoring would be required in 
perpetuity. The monitoring activities would involve periodic inspections of the area to assess 
erosion and to confirm the structural integrity of the containment cell or cap, checking for proper 
drainage (for containment cells) or damage (for containment cells and cap) post storm events, 
and periodic groundwater monitoring in the downgradient vicinity of the containment cell in 
order to ensure effectiveness of containment. Maintenance for containment cells would include 
activities such as mowing the grass and re‐seeding, as necessary. Maintenance of in‐situ cap 
would involve replenishment of reactive media or reinforcing the armoring layer of the cap. The 
cells and/or cap would be monitored quarterly for the first two years, semi‐annually for the next 
three years and annually thereafter. A biennial certificate form would be filed with NJDEP every 
two years to demonstrate that the cells and cap are properly maintained and continuously 
providing protection to human health and the environment. 
 
As part of the five-year reviews required by CERCLA, EPA would assess the ongoing 
performance and protectiveness of the remedy. The evaluations would be based on the data 
collected during long‐term monitoring. 
 
Permitting 
 
Compliance with the substantive permitting requirements will be met for all permits identified 
within this ROD and required to conduct the Selected Remedy. Dredged material from New 
Jersey's coastal or tidal waters is regulated under the provisions of the following statutes: New 
Jersey Water Pollution Control Act (N.J.S.A. 58:10A‐1 et seq.), Waterfront Development Law 
(N.J.S.A. 12:5‐3 et seq.), Riparian Interests (N.J.S.A. 12:3‐1 et seq. and 18:56‐1 et seq.), Federal 
Water Pollution Control Act of 1972 as amended by the Clean Water Act of 1977 (33 U.S.C. § 
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1251), and Federal Coastal Zone Management Act (16 U.S.C. §§ 1451 et seq.) and/or other 
relevant statutes and implementing regulations. 
 
The proposed dredging of sediment and disposal would require state and local permit 
equivalencies prior to construction. The permits specific to Superfund AOC policy that govern 
the placement of contaminated materials within the cell may also be required. Additionally, 
when the cell location is evaluated during the remedial design stage for zoning compliance and 
the impacts on the Margaret’s Creek wetlands, the need for any additional permits would be 
determined. Refer to Sections 4.3.3 and 4.3.4 of the FS for the Raritan Bay Slag Site for 
additional information on these permits.  
 
Disposal and Dewatering 
 
The disposal requirements for all alternatives would depend on the metal concentrations and 
results of required regulatory tests on the wastes. Contaminated wastes that fail TCLP criteria 
would require treatment to meet the LDR Treatment Standards for contaminated soil prior to 
disposal in a Subtitle C landfill, which is a RCRA permitted hazardous waste disposal facility. 
Certified clean material/fill/sands would be placed as appropriate at the excavated areas.  
 
Dewatering would be applicable to all alternatives except the No Action Alternative that involve 
removal of sediment and excavation of beach sand above the groundwater. Since a large portion 
of the remediation target area would be within the intertidal zone or seaward of the mean high 
tide line, including areas that are up to approximately 1,500 feet into Raritan Bay from the mean 
low tide line, a significant amount of excavated soil or dredged sediment material would need to 
be dewatered prior to disposal, containment, or treatment. Depending on tide conditions, soil in 
areas upland of the mean high tide line may need some dewatering. To the maximum extent 
possible, excavation would be performed during periods of low tides in order to reduce the need 
for dewatering. The degree of sediment dewatering would depend on the dredging method. Due 
to the potential presence of debris in the soil and sediment in the Bay areas, it was assumed 
during the preparation of cost estimates that mechanical dredging would be performed. However, 
the final decision on the dredging method during implementation would be made during the 
remedial design. Additionally, in order to implement certain alternatives such as installation of 
the sediment cap or for certain locations to be accessible during removal of source materials, soil 
excavation or sediment dredging, continuous maintenance of dewatered conditions for a 
temporary period from a few hours to a few days may be required. 
 
Dewatering of excavated/dredged material would be performed on-site either on the barge during 
the dredging and/or in a staging area at a convenient location that is upland of the mean high tide 
line and unaffected by tides. For ease of access to off‐site transportation and to minimize human 
exposure, most of these on‐shore dewatering areas would likely be located near the beach areas 
or upland areas of the Margaret’s Creek Sector or near the Western Jetty. Dewatering of 
excavated material in onshore areas would be accomplished using an aboveground bermed area 
constructed of clean soil and lined with an impermeable membrane. Following initial 
decantation, the partially dewatered material may be mixed with drying agents to reduce the time 
required for dewatering. The purpose of the addition of drying agents is to remove free water and 
to improve handling characteristics of the soil and sediment following removal. However, the 
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addition of drying agents would increase the volume of the material. During the preparation of 
cost estimates, it was assumed that the volume would increase due to the addition of drying 
agents by 4%. 
 
Water in the vicinity of active excavation areas or construction areas where dewatered conditions 
need to be maintained would be collected and pumped. A temporary berm or sheet pile wall 
would be constructed around this area to control tidal intrusion during excavation or cap 
installation. 
 
The water generated from the decantation of the dredged/excavated material or from the 
pumping would be routed to temporary lined sedimentation basins or frac tanks to achieve solids 
removal. The decanted water would be treated using appropriate technologies to comply with 
permit requirements prior to discharge into Raritan Bay. The accumulated sediments would be 
included with the excavated materials for disposal, containment or treatment. 
 
Institutional Controls 
 
Institutional controls (ICs) such as a deed notice or restrictive covenant would be required for 
portions of the site as one component of maintaining the long-term protectiveness of all 
alternatives with the exception of Alternative 2.  
 
The types of institutional controls employed at the source areas would include: deed restrictions, 
giving notice to prospective future owners of the existence and nature of the contamination 
remaining on-site, and limiting disturbance of the containment areas; other proprietary controls 
such as easements and covenants, and; governmental controls such as zoning requirements to 
prevent use of areas that would pose an unacceptable risk to receptors. Information device 
controls (e.g., advisories, additional public education, Notices of Environmental Contamination) 
would also be employed to limit exposures to contamination. Some or all of the following 
measures would be implemented in areas of the site. 
 

 Restrictions on drilling wells in select areas where controls are instituted 
 Restrictions on groundwater use in select areas where controls are instituted 
 Programs to increase community awareness of potential hazards of exposure to 

contaminant compounds, ways to prevent exposure and information on the remedial 
measures that would be implemented as part of the selected alternative 
 

In addition to institutional controls, engineering controls such as restrictions on recreational 
activities through fencing or signs in select areas where controls are instituted may be required. 
 
In addition, five-year reviews would also be performed as required by CERCLA. All IC 
measures would be re‐evaluated as part of five-year reviews and decisions regarding the 
continuation, revisions to the ICs or inclusion of additional ICs would be made based on 
available data. A detailed IC implementation strategy can be identified and refined in the design, 
as necessary. Entities responsible to carry out the ICs and ensure that they are functioning as 
intended will be identified in the design. 
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Monitoring and Long-Term Monitoring  
 
While exposure to surface water or groundwater did not pose any unacceptable human health 
risks, surface water concentrations did indicate the potential for ecological risks and monitoring 
is proposed for alternatives other than Alternative 1 to assess impacts from remedial activities 
and to ensure that surface water concentrations decrease below acceptable levels once source 
materials are removed. Monitoring would consist of periodic sampling and analysis for lead and 
other TAL metals. The sampling frequency would be determined during the remedial design. 
 
Long‐term monitoring would apply to all the proposed alternatives (other than Alternatives 1 and 
2) that include on‐site containment or in situ capping, wherein contaminated materials would be 
left on-site under these alternatives. Long‐term monitoring would include periodic groundwater, 
surface water and/or sediment sampling and analysis, in order to monitor contaminant 
concentrations over time in the vicinity of on‐site containment cells or in situ cap. These 
long‐term monitoring activities do not include other limited site‐wide monitoring or 
post‐removal sampling that may be performed for shorter durations following removal. The 
long‐term monitoring program focuses on the areas in the vicinity of the containment cells or 
in‐situ cap and the objectives of the program are outlined below. 
 

 Identify any potentially toxic and/or mobile transformation products 
 Assess the effectiveness of remedial action implemented 
 Verify that the extent of contamination is not expanding downgradient, laterally or 

vertically 
 Verify no unacceptable impact to potential receptors 
 Detect new releases of contaminants to the environment or migration of existing 

contamination that could impact potential receptors 
 Demonstrate the efficacy of institutional controls that were put into place to protect 

potential receptors 
 Verify attainment of RAOs 

 
Long-term monitoring data would be evaluated and used to make decisions regarding the 
adequacy and continuation of the monitoring program. Decisions resulting from the evaluation of 
the data may include: 
 

 Continue monitoring program without change 
 Modify the monitoring program 
 Modify institutional controls 
 Implement a contingency or alternative remedy 
 Verify remedial goals have been met and terminate performance monitoring 

 
The primary parameters to be monitored would be lead and other TAL metals, geochemical 
indicators (e.g., oxidation‐reduction potential, dissolved oxygen and pH), and hydrogeologic 
parameters (e.g., elevation of groundwater in monitoring wells). Increases and decreases in 
monitoring frequency may occur over the life of the remedy in response to changes in site 
conditions and monitoring needs. Monitoring requirements for surface water and sediment would 
be finalized during the design phase. 
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For cost estimating purposes, quarterly monitoring for the first two years, semi‐annual 
monitoring for the next three years and annual monitoring thereafter for TAL metals (including 
lead), geochemical indicators and hydrogeologic parameters for a period of 30 years is assumed. 
Groundwater and surface water would be monitored at a network of sample locations in the 
vicinity of containment cells and/or in‐situ cap as applicable. These locations would be finalized 
as part of remedial design. 
 
In addition periodic inspections and maintenance activities would be performed for the on‐site 
containment cells and/or the in‐situ cap. Periodic inspections of containment structures and 
monitoring of surrounding groundwater conditions around the containment structures would be 
performed to: 
 

 Ensure that the cell or cap is successfully mitigating contaminant migration 
 Confirm that the cell or cap is effective in reducing any current or future risks of 

exposure to acceptable levels 
 Assess if repairs or additional remedies are necessary 

 
The long‐term maintenance and monitoring program would be developed at the time of 
preparing the remedial work plan and the deed notice. For cost estimating purposes, it is assumed 
that the long-term maintenance and monitoring program period is 30 years. The monitoring 
activities would involve periodic inspections of the area to assess erosion and to confirm the 
structural integrity of the containment cell or cap, checking for proper drainage (for containment 
cells) or damage (for containment cells and cap) post storm events and periodic groundwater 
monitoring in the downgradient vicinity of the containment cell in order to ensure effectiveness 
of containment. Maintenance for containment cells would include activities such as mowing the 
grass and re‐seeding, as necessary. Maintenance of in‐situ cap would involve replenishment of 
reactive media or reinforcing the armoring layer of the cap. The cells and/or cap would be 
monitored quarterly for the first two years, semi‐annually for the next three years and annually 
thereafter. A biennial certificate form would be filed with NJDEP every two years to 
demonstrate that the cells and cap are properly maintained and continuously providing protection 
to human health and the environment. 
 
As part of the five-year reviews required by CERCLA, EPA would assess the ongoing 
performance and protectiveness of the remedy. The evaluations would be based on the data 
collected during long‐term monitoring. 
 
Coastal Wetland Restoration and Monitoring 
 
Restoration and monitoring of the Bay area coastal wetlands would also be performed along with 
the other site restoration activities described above. These coastal wetlands restoration and 
monitoring activities would likely be implemented over several years. Depending on the 
conditions of the substrate, backfilling with clean sand or other appropriate materials may be 
necessary. Vegetation would need to be planted to restore the functionality of the area. The 
restoration process would take several years. Since a depth-based approach would be adopted for 
dredging, placement of clean material would be relied upon for the following reasons: 
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 To prevent exposure to any contaminated residuals, 
 To maintain long-term protection given the expected wave and current generated shear 

forces and 
 To provide a clean layer for restoration of the benthic habitat. 

 
If deemed appropriate, other coastal wetland restoration measures would potentially be 
considered during remedial design. These measures may include development of compensatory 
coastal wetlands in the upland areas of the Margaret’s Creek Sector or other areas of the site or 
site improvements that would accelerate restoration of wetland areas. In accordance with Clean 
Water Act Section 404, Protection of Wetlands E.O. 11990, 40 CFR 6 App A, all activities that 
would be proposed as part of coastal wetlands restoration would be summarized in a “Wetlands 
Assessment and Restoration Plan” that would be prepared prior to the implementation of 
remedial activities described under this alternative. This plan would discuss the potential impacts 
or disturbances on the wetlands due to the remedial activities. Additionally, whenever possible, 
Management Practices (according to Federal Register Vol. 51, No. 219, Part 330.6) would be 
followed during the design/implementation of the remedy to minimize unavoidable impacts (e.g., 
spread of contaminants, roadways) to wetlands to the maximum extent practicable. 
In addition to activities discussed under the monitoring section below, monitoring specific to 
coastal wetlands restoration in Bay areas would be performed in order to assess the impacts to 
the area during the implementation of the remedy and to track and confirm the progress of 
coastal wetland re-establishment following the restoration activities. These monitoring activities 
would involve periodic inspections of the conditions of the vegetation and core sampling of 
sediment in the coastal wetland areas of the Bay areas. Additional restoration activities may be 
performed based on periodic review of the data obtained during the wetlands monitoring. 

Surface Water Monitoring 
 
In addition to post-removal sampling, monitoring would be performed for a limited time 
following the remedial action to confirm that there are no increased risks due to removal 
activities. Surface water monitoring would be performed until the remediation goals have been 
achieved, following the completion of excavation/dredging. Monitoring would consist of 
periodic sampling and analysis for lead and other TAL metals. The sampling frequency would be 
determined during the remedial design. 

Green Remediation Considerations 
 
Green remediation objectives would be implemented by planning the field activities to minimize 
fuel usage and impact to the environment. Planning practices that would minimize environmental 
impact include, but would not be limited to:  

 Minimize number of field mobilizations 
 Use local labor to reduce fuel consumption associated with driving to the site 
 Schedule sampling to minimize shipping  
 Sequencing the removal and restoration activities to minimize on site handling of 

materials and fuel consumption 
 Schedule transportation for off-site disposal or import of clean rocks to minimize the 

number of trips and fuel consumption 
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 Coordinate the activities that address the different media such as source materials, soil 
and sediment with each other 

 Use ultra low sulfur diesel or fuel-grade biodiesel as fuel  
 Use non-phosphate detergents for decontamination 
 Purchase locally supplied materials 
 Avoid or reduce engine idle time 

 
Five-Year Reviews 
 
Five-year reviews are an element common to all alternatives, except Alternatives 1 and 2 and 
would be performed as required by CERCLA. Because most of the remedial alternatives will 
result in some contaminants remaining on the site above cleanup levels that would not allow for 
unrestricted use (except Alternative 2), a review of these remedies will be conducted every five 
years, at a minimum. Five-year reviews are required on all Superfund sites when there is waste 
left in place. For Alternatives 3, 4 and 5, five-year reviews would be conducted in perpetuity. 
 
All IC measures would be re‐evaluated as part of five-year reviews and decisions regarding the 
continuation, revisions to the ICs or inclusion of additional ICs would be made based on 
available data. Evaluations would be conducted and would allow EPA to assess the ongoing risks 
to human health and the environment posed by the site. The evaluations would be based on the 
data collected during long‐term monitoring. Entities responsible to carry out the aforementioned 
tasks and ensure that they are functioning as intended would be identified during the design. 
 

9.2 Description of Remedy Components 
 
CERCLA requires that any remedy selected to address contamination at a hazardous waste site 
must be protective of human health and welfare and the environment, cost-effective, in 
compliance with regulatory and statutory provisions that are ARARs and consistent with the 
NCP to the extent practicable. The FS for the Raritan Bay Slag site evaluated five alternatives for 
the final cleanup at the site. Associated alternative figures can also be found in the FS report. A 
detailed description of each alternative is provided below. 
 
Alternative 1 - No Action 
 
Capital Cost: $0 
Total Operation and Maintenance (O&M) Costs: $0 
Total Present Worth: $0 
Implementation Timeframe: Not Applicable 
 
The No Further Action Alternative was retained, as required by the NCP, and provides a baseline 
for comparison with other alternatives. No remedial actions would be implemented as part of the 
No Further Action Alternative (beyond those remedial and removal actions already completed). 
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Under this alternative, no action would be implemented to restore the contaminated soil or 
sediment or to remove the source materials. Contamination would continue to migrate from the 
slag to other media such as sediment and soil, and subsequently to surface water and 
groundwater. Additionally, lead would continue to migrate from the slag and battery casings and 
associated wastes through the following migration mechanisms: 
 

 Weathering of the source resulting in migration to soil/sediment media 
 Leaching resulting in migration of contamination to surface water in the Jetty and 

Seawall Sectors  
 
Once the surface water and sediment are contaminated, currents driven by waves, winds and 
tides transport particulate or leached contamination away from the slag and battery casings in the 
Jetty and Seawall Sectors. In the Margaret’s Creek Sector, the transport of contamination from 
the principal threat wastes (slag, battery casings and highly contaminated soil) occurs primarily 
through storm water runoff. Potential human and ecological receptors would continue to be 
exposed to contamination at the site. 
 
Alternative 1 does not include any institutional control or other measures that would be likely to 
reduce any of the exposures to human and ecological receptors. This alternative also would not 
include any long-term monitoring activities that may assess the nature and extent of 
contamination. Implementation of green remediation and sustainable practices would not be 
considered for this alternative as no action would be taken. Five-year reviews would not be 
conducted by EPA to assess site conditions.  
 
Alternative 2 – Excavation/Dredging, Off-site Disposal and Monitoring 
 
Capital Cost: $78,200,000 
Total O&M Costs: $500,000 
Total Present Worth: $78,700,000 
Implementation Timeframe: 2 Years 
 
This alternative addresses the slag and battery casings and associated wastes, and contaminated 
and highly impacted soil and sediment and consists of the following major components and 
subcomponents. 
 

 Pre-design investigation 
 Removal of all source materials and contaminated soil and sediment in all areas, 

including: 
o Segregation and removal of slag 
o Removal of battery casings and associated wastes 

 Excavation of contaminated soils and dewatering if necessary 
 Dredging and dewatering of contaminated sediment including hot spots 

 Post-removal inspection and sampling 
 Transport and off-site disposal of excavated/dredged/removed materials 
 Restoration of areas impacted by slag and battery casings and associated wastes, 

excavated areas and dredged areas (if necessary) 
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 Coastal wetland restoration and monitoring in bay area wetlands 
 Surface water monitoring 
 Green remediation considerations 
 Permitting 

 
Although a five-year review would not be required since this alternative results in an unlimited 
use/unrestricted exposure scenario, a policy review may be conducted within five years of 
completion of construction if all RAOs have not yet been achieved. As summarized in Table 5-3, 
11,100 CY of source materials would be disposed of at appropriate off‐site facilities. The 
volumes of soil and sediment addressed by remedial components under this alternative are 
approximately 81,000 CY of soil and sediment, which would be addressed by off‐site disposal. 
 
Health and safety precautions and protocols, including establishment of exclusion and 
contaminant reduction zones, dust suppression, use of personnel protective equipment (PPE) and 
monitoring would be followed during all stages of removal, handling and disposal of 
contaminated source materials and during restoration activities to reduce risks to workers. Prior 
to the implementation of the remedy, a health and safety plan including an air monitoring plan 
would be developed to address the health risks to workers and the community during remedial 
activities and the mitigation activities that would address those risks. Either water or 
chemical‐based dust suppression would be used to prevent contaminated dust particles from 
becoming airborne and potentially posing an inhalation exposure risk. Temporary gravel access 
roads would be constructed as necessary to limit disturbance of contaminated materials during 
the implementation of these components of the alternative. The location of the existing 30‐inch 
diameter ductile iron sewer line in the Margaret’s Creek Sector and the force main connecting 
the sewage treatment plant in Old Bridge with the pump station in Sayreville would be taken into 
consideration during the construction of these access roads. Additional details of each of the 
components are provided below. 
 
Remedial Design Investigation 
 
During the remedial design, a pre‐design investigation would be performed to refine the 
remediation areas and to obtain any additional parameters, which may include analytical, 
hydro‐geological or geochemical parameters. The locations and parameters for the pre‐design 
investigation would be determined prior to the remedial design. Results from the pre‐design 
investigation would be used to estimate the area and volume of excavation during remedial 
design. Similarly, the vertical extent of slag and battery casings and associated wastes to be 
remediated needs to be further delineated through test pits or other methods. 
 
Waste characterization sampling would be performed to determine the appropriate disposal 
options of the removed material. Samples would be collected separately for slag and battery 
casings and associated wastes. Samples would be collected from the most contaminated soil and 
sediment areas as well as areas with less contamination as indicated by the RI data. Additional 
geotechnical investigations may be conducted to determine the ability of the soil to withstand the 
loads during construction activities. Soil cores near the seawall, the Western Jetty and Margaret’s 
Creek upland areas would be collected and analyzed for geotechnical parameters such as 
Uniaxial Compressive Strength. 
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Removal of All Source Materials and Contaminated Soil and Sediment in All Areas 
 
Segregation and Removal of Slag 
 
All of the following slag materials that act as sources of contamination and are located in 
different sectors of the site would be removed as part of this alternative. 
 

 Slag materials in the Western Jetty 
 Slag materials in the seawall 
 Pieces of slag co-mingled with crushed battery casing materials and associated wastes in 

the Margaret’s Creek Sector 
 
Equipment capable of handling the boulder‐sized slag such as an excavator or a crane equipped 
with a boulder‐clamp attachment would be used during removal and loading/unloading 
operations involving the slag materials in the Western Jetty and the seawall. In addition, standard 
excavation equipment may be used for handling smaller pieces of slag in the Margaret’s Creek 
Sector and in the Jetty/Seawall Sectors. The removed slag materials would be placed in 
appropriate staging areas within each sector prior to further transportation. 
 
For the Western Jetty, the slag material would be removed from the surface (top and sides) of the 
jetty without removing the boulders at the bottom half of the jetty. For the Seawall Sector, all the 
slag material present in the entire seawall would be removed. In order to accomplish this, the 
existing clean rock material that is co‐mingled with slag material would be segregated and placed 
temporarily in the seawall area. Following the removal of all slag and associated waste from the 
seawall, the clean rock would be placed back in the seawall as appropriate and may be 
supplemented with imported clean rocks as necessary. Segregation and removal of slag from the 
clean rocks would be based on visual determination. 
 
The slag materials in the Margaret’s Creek Sector are co‐mingled with battery casings and 
associated wastes and occur in smaller pieces. Standard equipment for excavation would be 
sufficient to remove the slag materials in this area. 
 
Removal of Battery casings and associated wastes 
 
In the Jetty Sector and the Seawall Sector, the battery casing materials are present in a crushed 
state and are co‐mingled or buried in the soil. Hence, they would be addressed as part of the 
alternatives for soil. The battery casings and associated wastes in Margaret’s Creek Sector are 
co‐mingled with small pieces of slag. They would be removed together with the slag using 
standard excavation equipment and placed in the appropriate staging area within the Margaret’s 
Creek Sector prior to transportation. 
 
Source materials that are buried in the soil or sediment in any area of the site would be addressed 
as part of the removal of soil or sediment, respectively. The estimated quantity of slag and 
battery casings and associated waste to be removed is summarized in Table 5-3. A total volume 
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of approximately 11,100 CY of slag and battery casings and associated wastes was estimated 
based on the visual survey. 
 
For cost estimating purposes, it was assumed that additional soil/sediment of up to two feet depth 
below the seawall slag would be removed as part of the soil/sediment removal. This additional 
volume is included as part of the soil/sediment volumes in Table 5-3. 
 
Excavation of Contaminated Soils and Dewatering if Necessary 
 
Contaminated soils including highly impacted soil containing PTW would be excavated using 
standard construction equipment. Excavated soil would be stockpiled in separated areas based on 
the estimated level of contamination. For areas where the surface soils are clean but subsurface 
soils are contaminated, the clean surface soils would be stockpiled separately from the 
contaminated soils during excavation and placed back appropriately during restoration and 
backfilling activities. For this FS, the volumes of soils to be remediated were estimated based on 
existing soil sampling data. The depth of excavation is assumed to be two feet bgs for soil in 
most locations at the site. In certain locations in Area 2, the maximum depth of excavation is 
assumed to be 10 feet bgs based on the data. Excavated areas would be backfilled with clean fill 
material. During the remedial design, the area and volume of contaminated soil exceeding the 
cleanup levels of COCs would be more accurately determined based on the pre‐design 
investigation data. The estimated quantity of contaminated soil to be excavated is summarized in 
Table 5-3. A total volume of approximately 47,000 CY of contaminated soil was estimated. This 
volume includes contaminated soil below the seawall for up to a depth of two feet. 
 
Groundwater at the site ranges from a few feet bgs near the bay to 30 feet bgs inland (at well 
MW11S) and excavation would be scheduled for periods of low tide so major dewatering 
operations could be avoided. However, soil excavated from areas nearest the mean high tide line 
may require dewatering as described in Section 9.1.3. The wastewater generated during the 
dewatering operations would be treated with appropriate technologies if required and the soil 
generated from the dewatering operations would be combined with the contaminated soil for 
off‐site disposal. For areas with deeper excavations, sloping or benching would be used, as 
needed. Storm water run-on and runoff would be controlled at excavation areas during remedial 
construction by installing temporary storm water/erosion control features, such as berms and silt 
fencing to divert storm water away from excavation areas and to minimize storm water runoff 
from excavation areas. Soil stock piles would be covered by tarps to serve as dust control and to 
prevent erosion and transport of contaminated soils during storm events. 
 
To minimize airborne contamination from excavation and handling of COC‐contaminated soil 
dust would be controlled through the use of water or commercial dust suppressants during 
excavation. 
Dredging and Dewatering of Contaminated Sediment Including Hot Spots 
 
In the subtidal areas, contaminated sediment above cleanup levels and highly impacted sediment 
containing PTW including hot spots would be removed by dredging. For cost estimating 
purposes, mechanical dredging using a crane with a clam shell bucket mounted on a barge was 
assumed for transportation of the sediment to the staging area. Dewatering of the sediment would 
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either be performed on the barge or onshore in the staging area. One onshore docking location 
would be set up in the seawall sector for unloading the dredged sediment from the barge. Access 
ramps may be constructed from the beach areas or other on‐shore areas to the dock to facilitate 
transport of sediment. From the dock, sediment would be moved using standard excavation 
equipment or vacuum trucks. Dewatering the sediment would be performed by decantation with 
some additional mixing with a drying agent if required, as discussed under Section 9.1.3. The 
wastewater generated during the dewatering operations would be treated with appropriate 
technologies if required and the sediment generated from the dewatering operations would be 
combined with the contaminated sediment for off‐site disposal. 
 
In the intertidal beach areas in the Seawall Sector and in Areas 8 and 11 of the Jetty Sector where 
the contaminated sediment is reasonably sandy, excavation of sediment during periods of low 
tides may be performed using standard excavation equipment in areas that are accessible. 
 
Based on the cleanup levels, the thickness of the removed sediment is between two to four feet 
bgs in most areas of the site and deeper in select portions of Areas 2 and 8. The estimated 
quantity of contaminated sediment to be dredged/excavated is summarized in Table 5-3. A total 
volume of approximately 34,000 CY of contaminated sediment is estimated. To minimize 
rejection of waste at the disposal facility, approximately 20 percent by weight of additional 
drying agent would need to be added to the dewatered sediment to absorb any remaining 
moisture prior to transportation for off‐site disposal. Additionally, pads can be placed on top of 
the contaminated material during transportation to absorb any liquid developed during 
transportation. 
 
Post‐removal Inspection and Sampling 
 
Inspections would be performed during and after the removal operations to ensure that no 
visually observed slag materials or battery casings and associated wastes remain on-site. If the 
inspections show that residual contaminated source material exists in the areas from which 
source materials were removed, then additional removal operations would be conducted until the 
inspections confirm the absence of source materials in these areas. 
 
For soils, post‐excavation sampling would be conducted prior to backfill at the excavated areas 
to verify achievement of the cleanup levels. NJDEP Technical Rules require one soil sample per 
every 900 square feet of excavation floor, and one soil sample per 30 linear feet of each 
excavation sidewall. 
 
For sediment, core sampling and bathymetric surveys would be performed before and after 
performance of the remedial activities to confirm dredge depth, to document depth profile and to 
verify the achievement of cleanup levels. For cost estimating purpose, one core sample would be 
collected for every 900 square feet of dredged area. A similar bathymetric survey and core 
sampling program would be implemented to monitor sediment recovery and redistribution 
following the completion of remedial activities. Additional surface water monitoring would be 
performed as discussed below under monitoring section. 
 
Transport and Off-site Disposal of Excavated/Dredged/Removed Materials 
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The total volume of contaminated materials under each medium that is designated for off‐site 
disposal is presented as part of Table 5-3. Under this alternative, all the contaminated materials 
at the site are addressed by off‐site disposal. 
 
Slag and Battery casings and associated wastes 
 
The removed contaminated materials would be transported off‐site and placed within one or 
more permitted off‐site disposal facilities specifically authorized by EPA and state regulatory 
agencies. Since the slag materials and battery casings and associated wastes are RCRA 
hazardous waste, they would likely require disposal at a Subtitle C landfill. Depending on the 
requirements of the disposal facility, additional processing of the boulder‐sized slag such as 
crushing may be required to reduce the particle size. Stabilization and/or solidification of the 
source materials may also be performed to satisfy facility disposal requirements. 
 
Excavated Soil 
 
The excavated soil would be disposed of at permitted off‐site disposal facilities. During the RI, 
samples were collected from the investigation derived waste (IDW) containers and tested using 
TCLP. The test results indicated that the IDW was non‐hazardous waste. However, due to the 
high concentrations of lead in some areas, for FS cost estimating purposes, it is assumed that up 
to approximately 20% of the total volume of soil to be excavated would be classified as RCRA 
hazardous waste (D008) and would be disposed of at a Subtitle C landfill. The hazardous soil 
would require treatment at the disposal facility to meet the land disposal requirements prior to 
landfilling. The remaining soil would be non‐hazardous and would be disposed of at a Subtitle D 
landfill without treatment. 
 
Dredged Sediment 
 
Contaminated sediment would be transported to the staging areas. Dewatering of dredged 
sediment could be accomplished as described in Section 9.1.3. The dewatered sediment would be 
disposed of at one or more approved off-site facilities. Similar to contaminated soil, sediment 
wastes that are classified as hazardous based on the TCLP tests (assume 20%) would be disposed 
of at one or more off-site Subtitle C disposal facilities and the wastes that are classified as non-
hazardous (assume 80%) would be disposed of at off-site Subtitle D disposal facilities.  

Restoration of Areas Impacted by Slag and Battery casings and associated wastes, Excavated 
Areas and Dredged Areas (if necessary) 
 
Slag Areas 
 
Subsequent to the confirmation of the absence of source materials in the Western Jetty, seawall 
and source areas of Margaret’s Creek, the Western Jetty and seawall would be restored to their 
original conditions by placement of clean rocks to match the conditions that existed prior to 
removal operations. In the source areas of Margaret’s Creek Sector, backfilling the locations 
from which slag and battery casings and associated wastes are removed would not be considered 
necessary but may be performed if deemed appropriate. If backfilling is performed in the 
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Margaret’s Creek areas, the clean soil used for backfilling is assumed to be transported from off-
site areas tested to ensure that contamination is not present. The backfill would be covered with 
topsoil and revegetated, or otherwise restored to match the surface conditions that existed prior 
to removal/excavation operations in Margaret’s Creek areas. 

Soil Excavation Areas 
 
Areas where contaminated soils were excavated would be backfilled with imported clean 
common fill or sand as applicable and be properly compacted. Analysis would be conducted for 
representative samples of the fill material to demonstrate that the fill meets applicable 
remediation standards and state and local requirements. After backfilling, the permeability of the 
excavated areas should be equal to or less permeable than adjacent areas. If necessary, locations 
would be re-seeded or restored to their original conditions.   

Dredged Sediment Areas 
 
All dredged areas would not necessarily require backfilling or restoration to elevations prior to 
dredging. However, intertidal zones in select beach areas may be backfilled with clean, imported 
beach-quality sand along the perimeter or as necessary based on aesthetic requirements or to 
match the elevations of soil backfilling. Proposed areas that would be backfilled after dredging 
would be finalized during remedial design. For cost estimating purposes, it was assumed that all 
dredged and excavated areas would be backfilled with appropriate certified clean fill material. 

Permitting 
 
Dredged material from New Jersey's coastal or tidal waters is regulated under the provisions of 
the following statutes: New Jersey Water Pollution Control Act (N.J.S.A. 58:10A-1 et seq.), 
Waterfront Development Law (N.J.S.A. 12:5-3 et seq.), Riparian Interests (N.J.S.A. 12:3-1 et 
seq. and 18:56-1 et seq.), Federal Water Pollution Control Act of 1972 as amended by the Clean 
Water Act of 1977 (33 U.S.C. § 1251), and Federal Coastal Zone Management Act (16 U.S.C. 
§§ 1451 et seq.) and/or other relevant statutes and implementing regulations.  

The proposed dredging of sediment and disposal would meet state and local substantive permit 
requirements prior to construction. A detailed list would include, but not necessarily be limited 
to, the list found in Section 4.3.3of the FS for the Raritan Bay Slag site. 

Alternative 3 – Excavation/Dredging, On-Site Containment of Source Materials, Off-site 
Disposal of Soil and Sediment, Institutional Controls and Long-Term Monitoring 
 
Capital Cost: $69,000,000 
Total O&M Costs: $4,000,000 
Total Present Worth: $73,000,000 
Implementation Timeframe: 2 Years 
 
This alternative includes the following remedial components and sub-components: 

 Pre-design investigation 
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 Removal of all source materials and contaminated soil and sediment in all areas, 
including: 

o Segregation and removal of slag 
o Removal of battery casings and associated wastes 

 Excavation of contaminated soils and dewatering if necessary 
 Dredging and dewatering of contaminated sediment including hot spots 

 Post-removal inspection and sampling 
 On-site containment of all source materials within engineered containment cells  

o Construction of engineered containment cells 
o Transportation and placement of source materials within containment cells 

 Transport and off-site disposal of the removed contaminated soil and sediment  
 Restoration of areas impacted by slag and battery casings and associated wastes, 

excavated areas and dredged areas (if necessary) 
 Coastal wetlands restoration and monitoring in bay area wetlands 
 Surface water monitoring  
 Green remediation considerations 
 Permitting 
 ICs 

o Community awareness 
o Site restrictions  
o Certification of cell maintenance 

 LTM of groundwater, inspection and maintenance for containment cells 
 

In addition, five-year reviews would be conducted by EPA to ensure that the remedy is, or will 
be, protective of human health and the environment.  

All the remedial components under this alternative except on-site containment and the LTM 
activities associated with on-site containment are conceptually similar in nature to Alternative 2. 
As summarized in Table 5-3, 11,100 CY of source materials would be contained on-site within 
engineered cells as part of this alternative. The volumes of soil and sediment addressed by 
remedial components under this alternative are the same as in Alternative 2 - approximately 
81,000 CY of soil and sediment would be addressed by off-site disposal.   

The IC measures and the LTM measures specific to containment cells discussed under Section 
9.1 (“Common Elements and Distinguishing Features of Each Alternative”) would be 
implemented under this alternative. All remedial components under this alternative except on-
site containment are conceptually similar to those described in detail under Alternative 2 and are 
not discussed separately in this section. Specific considerations related to the design and 
implementation of on-site containment cells under this alternative are discussed below. It should 
be noted that during the pre-design investigation under this alternative, geotechnical parameters 
including the potential for settlement would be investigated at proposed containment cell 
location B in addition to the pre-design investigation activities discussed under Alternative 2. 
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On-Site Containment within Engineered Structures 
  
Conceptual Design of Engineered Containment Cells 
 
General considerations with regards to construction of containment cells, placement of 
contaminated materials within the cells and LTM and maintenance of the cells are described in 
Section 9.1.2. Additional factors specific to this alternative that were considered in the 
conceptual design of the containment cells include: 
 

 Volume of contaminated materials that require containment  
 Availability of land space – this, along with the volume of materials contained, would 

determine the dimensions of the cells 
 Presence of utility lines in the available areas 
 Occurrence of wetland in the available areas – New Jersey Freshwater Wetland 

Protection Act and Wetlands Permit requirements stipulate a buffer zone of 150 feet 
between the wetland areas and the location of any proposed containment cell  

 Load bearing capacity of the soil and potential settlement 
 

Based on the volume estimates and above design considerations, Cell A would be located near 
the Western Jetty in Area 8 and would be deemed sufficient to contain the source materials from 
the Jetty Sector. Cell B would be located in the upland areas of the Margaret’s Creek Sector 
(Area 8) and would be sufficient to contain the source materials from the Seawall Sector and 
Margaret’s Creek Sector. Approximately 5,000 CY of source materials from the Western Jetty 
would be contained in Cell A and approximately 6,100 CY of source materials from the Seawall 
Sector and the Margaret’s Creek Sector would be contained within Cell B. Based on the volumes 
and the dimensions of the cells, the maximum height of the containment cells is assumed to be 
approximately nine feet for Cell A near the Western Jetty and approximately eight feet for Cell B 
in the Margaret’s Creek Sector during the preparation of cost estimates. The actual heights of the 
cells would be finalized during the remedial design stage. 

The surficial geologic map of the site areas near containment cell locations shows that the 
material is mostly silt or clay and is also partially organic. This material could potentially result 
in settlement issues following the construction of the containment cells. The pre-design 
investigation would determine the load bearing capacity of the soil in the potential containment 
cell areas and develop engineering measures to improve the load bearing capacity of the soil to 
minimize settlement. Prior to construction, vibro-flotation or equivalent techniques would be 
utilized to minimize the occurrence of future settlement. Cell A in the Jetty Sector lies within the 
100-year flood zone based on the FEMA floodplain maps. Additional engineering controls such 
as revetments or increasing the elevations at these cell locations would be performed to mitigate 
the flood hazards. The details of these mitigation measures would be finalized as part of the 
remedial design. 

Permitting 
 
In addition to the permits discussed under Alternative 2, EPA approval for the application of 
Superfund AOC policy would be required prior to placement of the source materials within 
containment cells. During the RI, the slag and battery casings were found to exceed TCLP limits 
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for lead and were classified as hazardous. Any consolidation or movement of the material would 
require meeting the LDR requirements, unless this consolidation is performed within the same 
AOC where the contamination is contiguous. Under Alternative 3, the source materials from the 
Jetty Sector would be placed within the containment cell in the same sector and the source 
materials from the Seawall and Margaret’s Creek Sectors would be placed within the cells in the 
contiguous upland area of the Margaret’s Creek Sector. In accordance with Superfund AOC 
policy, the source materials do not have to be treated. 
 
Alternative 4 – Excavation/Dredging, On-Site Containment, Off-Site Disposal, Capping, 
Institutional Controls and Long-Term Monitoring 
 
Capital Cost: $44,200,000 
Total O&M Costs: $5,600,000 
Total Present Worth: $49,800,000 
Implementation Timeframe: 2 Years 
 
This alternative includes the following remedial components and sub-components: 

 Pre-design Investigation 
 Capping of a selected remediation target area in Area 8 
 Removal of all source materials and contaminated soil in all areas and removal of 

contaminated sediment in all but the capped area in Area 8, including: 
o Segregation and removal of slag 
o Removal of battery casings and associated wastes 
o Excavation of contaminated soils and dewatering if necessary 
o Dredging and dewatering of contaminated sediment including hot spots 

 Post-removal inspection and sampling 
 On-site containment of source materials within engineered containment cells 

o Containment of source materials, contaminated soil and sediment from Areas 7, 8 
and 11 outside of the capping remediation target areas until capacity in Cell 1 near 
the Western Jetty  

o Containment of source materials, contaminated soil and sediment from the Seawall 
Sector and Margaret’s Creek Sector in the on-site containment Cell 2 in the 
Margaret’s Creek upland area  

 Transport and off-site disposal of the contaminated soil and sediment remaining after 
containment cell capacity is reached 

 Restoration of areas impacted by slag and battery casings and associated wastes, 
excavated areas and dredged areas (if necessary) 

 Coastal wetlands restoration and monitoring in bay area wetlands 
 Surface water monitoring 

 Green remediation considerations 
 Permitting 
 ICs 
 LTM of groundwater, inspection and maintenance for containment cells inspection and 

maintenance for cap 
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In addition, five-year reviews would be conducted by to ensure that the remedy is, or will be, 
protective of human health and the environment. 

The major conceptual difference between this alternative and Alternative 3 apart from the 
capping component is how the contaminated soil and sediment are handled. Under Alternative 3, 
all removed contaminated soil and sediment from all three sectors would be disposed of at off-
site facilities. Under this alternative, removed contaminated soil and sediment would also be 
contained within these cells until the cell capacity is reached. This cell capacity would be 
determined based on available land space for construction of the cells and a maximum assumed 
height of 15 feet for the containment cells. This assumption is made for cost estimating purposes 
and the actual heights of the cells would be finalized during the remedial design stage. The 
contaminated soil and sediment would be placed within the cells only after all the source 
materials are placed within the cells (i.e., none of the source materials would be disposed of at 
off-site facilities under this alternative). The removed contaminated soil and sediment that could 
not be accommodated in the containment cells would be disposed of at off-site facilities. Based 
on the assumed dimensions, it is expected that all the source materials soil and sediment removed 
from the Seawall and Margaret’s Creek Sectors would be contained within the containment cell 
in the upland areas of Margaret’s Creek. 

Since a significant amount of contaminated soil and sediment would be contained on-site, the 
volume for off-site disposal under this alternative would be much lower than in Alternative 3. As 
presented in Table 5-3, under this alternative, 11,100 CY of source materials and 61,400 CY of 
contaminated soil/sediment would be contained on-site; 10,400 CY of contaminated 
soil/sediment would be disposed of at off-site facilities, and 10,400 CY of sediment would be 
addressed by capping. All major components under this alternative except capping have been 
described in detail previously as part of other alternatives. Capping and a discussion of the 
specific conceptual design considerations toward the determination of dimensions of the on-site 
containment cells are provided below. 

Sediment Cap 
 
A sediment cap would be proposed for selected remediation target area in Area 8. Two items 
would be paramount for the long-term effectiveness of a cap:  (1) removal or control of the 
contaminant sources on the Western Jetty and (2) the continued presence of a coastal structure 
where the Western Jetty is now in order to maintain the existing conditions in Area 8. The 
subtidal section of Area 8 would likely be the most effective section for placing a cap. The 
intertidal zone would be considered for capping during the design phase. However, for this 
alternative, contaminated sediments in the intertidal zone are assumed to be dredged and 
disposed of at off-site facilities. The subtidal section of Area 8 would be approximately two 
acres. Likely the most effective cap would incorporate reactive media into the cap to remove 
dissolved metals leaching from the sediments. A conceptual design of a reactive cap is depicted 
in Figure 4-3a of the FS for the Raritan Bay Slag Site. In this case, a geotextile mat containing 
reactive materials would be placed directly over the sediments, some of which may be exposed at 
low tide. There would be no need to dewater the area since the cap could be installed using a 
barge and crane. An armoring layer would be installed over the reactive geotextile mat in order 
to withstand the currents and waves expected over time, and to physically isolate the 



55 

contaminated sediments. This configuration is costed as part of this alternative; however, 
different designs and materials would be considered during the remedial design.    
 
Given the RAOs, cleanup levels and characteristics of the site and contaminants, a generic design 
was created for the purposes of the FS. The goals of the cap would be as follows: 
 

 Slow the movement of water through the capped material 
 Promote the removal of metal ions from the dissolved phase 
 Promote the compaction and hardening of the contaminated sediments 

 
Despite the adsorption of metals to clay or other materials and the potential formation of low-
solubility minerals, it would be assumed for the sake of design that some fraction of the metals in 
the capped sediments would be dissolved in the pore water and thus prone to upward migration 
into the cap.   

 Capping in Area 8 would include the following major components. 
 Pre-design investigation, fate and transport modeling, treatability study and pilot study 
 Permitting 
 Design and installation 
 Institutional and engineering controls 
 Long-term maintenance and monitoring 

 
Pre-design Investigation, Fate and Transport Modeling, Treatability Study and Pilot Study 
 
The pre-design investigation would include a geotechnical evaluation, determination of expected 
shear stresses from currents and waves and evaluation of groundwater seepage rates. A bench-
scale treatability study would be needed to identify the appropriate reactive materials, which 
would include a fate and transport model for the contaminants in the cap. A pilot study would be 
conducted to field-test the conclusions of the treatability study, as well as to test different 
configurations for the management of ebullition and groundwater flux. 

Permitting 
 
The proposed project would require state and local permits equivalencies prior to construction 
which would include, but not necessarily be limited to, the following: 

 NJDEP Division of Land Use Regulation (DLUR) Waterfront Development or Coastal 
General Permit-Equivalency (N.J.A.C. 7:7 and N.J.A.C. 7:7E)  and a Federal Coastal 
Zone Management Act (CZMA) consistency determination review 

 NJDEP Bureau of Tidelands (N.J.S.A. 12:3)  
 NJDEP Site Remediation Program – Approval by NJDEP of the Record of Decision 

 
The above permits have been discussed under the permitting section for Alternative 2.  

 
 
 



56 

Design and Installation 
 
For costing and evaluation purposes, a preliminary design of the cap was developed. The two 
principle layers include:  

 Heavier materials such as cobbles or recycled construction debris for armoring and 
benthic habitat. Since this would be the layer at the sediment bed surface, it is the layer 
subject to cleanup levels and monitoring. For costing purposes, a rock-filled marine 
mattress was chosen for the armoring. 

 Reactive core mat containing apatite to remove dissolved lead. 
 

Over time, suspended sediment from the overlying water would settle onto the armoring layer 
and fill in the interstitial spaces. The silted-in mattress would serve to reduce the flow of 
seawater downward into the cap and contaminated sediments, and also provide habitat for 
benthic organisms. The reactive materials may lose their reactivity if they become saturated with 
contaminants. The cap would be reinforced when this occurs by installing a new mattress plus 
reactive mat system over the existing one. 

The cap would be constructed by anchoring a barge near the cap area, and then hoisting the cap 
into place with a crane mounted on the barge. Divers and sonar would be used to guide the cap 
into place. Since this process could be done slowly and carefully, protective measures such as silt 
curtains would not be necessary. 

Institutional and Engineering Controls 
 
To protect the integrity of the cap for the long term, institutional and engineering controls would 
be needed to curtail access to the capped zone. These may include signs, fences and deed 
restrictions as discussed in detail in Section 9.1.4. 

Long-term Maintenance and Monitoring 
 
The structural integrity of the cap would be maintained in order for it to be effective. Over time 
as the sediments are compacted and expel pore water, the potential for the migration of 
contamination out of the sediments would diminish. Likewise, the generation of gas in the 
sediments would diminish over time as the volume of pore water decreases and organic matter is 
degraded. Long term monitoring would be important to ensure that the risk from the 
contamination has been reduced. A monitoring period of 30 years is assumed for costing 
purposes as discussed briefly under Section 9.1.5. 

Visual inspections of the cap would be conducted twice per year for the first five years, and then 
annually after that for 30 years or until RAOs and cleanup levels have been consistently met. The 
cap would be inspected after high-energy storms such as nor’easters or hurricanes. Surface water 
and sediment samples would be collected during each inspection. No sediment from underneath 
the cap would be sampled to reduce risk of damaging the cap. It would likely be difficult to 
collect sufficient volume of overlying sediment considering that the top layer of the cap is 
proposed to be rock armoring. However, for cost estimating purposes, it is assumed that 
sediment would be available to collect. Sampling would be conducted concurrently with visual 
inspection. 



57 

On-Site Containment within Engineered Structures  

General considerations with respect to the construction of containment cells and placement of 
contaminated materials within the cells are described in detail under Section 9.1.2. The specific 
factors that drive the conceptual design of the containment cells under this alternative are the 
same as in Alternative 3. They are as follows: 

 Volume of contaminated materials that require containment  
 Availability of land space - this along with the volume of materials contained would 

determine the dimensions of the cells 
 Presence of utility lines in the available areas 
 Occurrence of wetland in the available areas – New Jersey Freshwater Wetland 

Protection Act and Wetlands Permit requirements stipulate a buffer zone of 150 feet 
between the wetland areas and location of any proposed containment cell  

 Load bearing capacity of the soil and potential settlement 
 
Based on the above factors, two containment cells, one in the upland areas of Margaret’s Creek 
Sector (Cell 2) and another near the Western Jetty (Cell 1) would be constructed. The 
requirements of wetland areas and the existing sewer line would impose limitations when 
determining the location of the cells. Since a higher volume is designated for on-site 
containment, the concerns due to space constraints under this alternative are exacerbated. 
Similarly, the concerns due to the potential for settlement are also higher due to the increased 
containment volume. The cell in the Margaret’s Creek Sector is at a location that is partially 
organic silt or clay. Similar to Alternative 3, the pre-design investigation would determine the 
load bearing capacity of the soil in the potential containment cell areas and develop engineering 
measures to improve the load bearing capacity of the soil to minimize settlement. Engineering 
techniques such as vibro-flotation or equivalent measures would be utilized prior to construction 
to minimize the occurrence of future settlement. 

During the remedial design when the exact locations and the dimensions of these cells are 
finalized, it would be verified whether they comply with the zoning regulations. Additionally, the 
impact of the cell in the Margaret’s Creek wetlands would be evaluated in detail during the 
remedial design stage. Cell 1 in the Jetty Sector lies within the 100-year flood zone based on the 
FEMA floodplain maps. Additional engineering controls such as revetments or increasing the 
elevations near Cell 1 location would be performed to mitigate the flood hazards. The details of 
these mitigation measures would be finalized as part of the remedial design. 

Under this alternative, the slag and battery casings and associated wastes, contaminated soil and 
contaminated sediment from the Seawall Sector and Margaret’s Creek Sector would be 
consolidated and contained within the cells. Based on a maximum assumed cell height of 15 feet, 
it is expected that all removed soil and sediment from the Seawall and Margaret‘s Creek Sectors 
would be contained within Cell 2. The source materials from the Western Jetty would be 
consolidated and contained within Cell 1 near the Western Jetty. The contaminated soil and 
sediment from the Jetty Sector would then be placed within Cell 1 until the cell is filled to 
capacity. The remainder of the excavated/dredged contaminated soil and sediment material 
would be disposed of at an approved off-site Subtitle C or Subtitle D landfill similar to 
Alternative 2. Based on volume estimates, approximately 5,000 CY of source materials and 



58 

5,700 CY of contaminated soil and sediment would be contained in Cell 1 near the Western 
Jetty. The remainder of the soil/sediment from the Jetty Sector (about 10,400 CY) would be 
disposed of at an off-site Subtitle C or Subtitle D landfill based on TCLP results. Approximately 
6,100 CY of source materials and 55,700 CY of contaminated soil/sediment from the Seawall 
and Margaret’s Creek Sectors would be contained within the cell in the upland areas of the 
Margaret’s Creek Sector. For cost estimating purposes, it is assumed that 20 percent of the soil 
and sediment for off-site disposal would be hazardous and 80 percent would be non-hazardous. 
The crushed battery casings that are intermingled with the soil or sediment of the Seawall Sector 
would also be addressed along with the soil or sediment. 

Permitting 
 
The permit equivalencies discussed under Alternative 3 would also apply to this alternative. In 
accordance with Superfund AOC Policy, the source materials and contaminated soil and 
sediment would not have to be treated when consolidated and placed in the on-site containment 
cells.   
 
Alternative 5 - Excavation/Dredging, On-Site Containment, Off-Site Disposal, Institutional 
Controls and Long-Term Monitoring 
 
Capital Cost: $47,900,000 
Total O&M Costs: $4,500,000 
Total Present Worth: $52,400,000 
Implementation Timeframe: 2 Years 
 
Alternative 5 is conceptually similar to Alternative 4 except for one change:  instead of capping, 
sediments in the subtidal portion of Area 8 would be removed and disposed of at off-site 
facilities. Alternative 5 could also be considered conceptually similar to Alternative 3 except that 
contaminated soil/sediment would be contained on-site in addition to source materials.  

This alternative includes the following remedial components and sub-components: 
 

 Pre-design Investigation 
 Removal of all source materials and contaminated soil and sediment in all areas 

including: 
o Segregation and removal of slag 
o Removal of battery casings and associated wastes 
o Excavation of contaminated soils and dewatering if necessary 
o Dredging and dewatering of contaminated sediment including hot spots 

 Post-removal inspection and sampling 
 On-site containment of source materials within engineered containment cells  

o Containment of source materials, contaminated soil and sediment from Areas 7, 8 
and 11 until capacity in Cell 1 near the Western Jetty  

o Containment of source materials, contaminated soil and sediment from the Seawall 
Sector and Margaret’s Creek Sector in the on-site containment Cell 2 in the 
Margaret’s Creek upland area  
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 Transport and off-site disposal of the contaminated soil and sediment remaining after 
containment 

 Restoration of areas impacted by slag and battery casings and associated wastes, 
excavated areas and dredged areas (if necessary) 

 Coastal wetlands restoration and monitoring in bay area wetlands 
Surface water monitoring  

 Green remediation considerations 
 Permitting 
 ICs 
 LTM of groundwater, inspection and maintenance for containment cells 

 
In addition, five-year reviews would be conducted by to ensure that the remedy is, or will be, 
protective of human health and the environment. 
  
Refer to Alternative 2 for detailed description of off-site disposal activities and refer to 
Alternative 4 for detailed description of on-site containment activities. As presented in Table 5-3, 
on-site containment addresses about 5,000 CY of source materials and 5,700 CY of 
contaminated soil/sediment in the Jetty Sector and 6,100 CY of source materials and 55,700 CY 
of contaminated soil/sediment in the Seawall and Margaret’s Creek Sectors. Off-Site disposal 
accounts for 19,600 CY of soil/sediment in the Jetty Sector; similar to Alternative 4, it is 
expected that all contaminated soil/sediment in the Seawall and Margaret’s Creek Sectors would 
be addressed by on-site containment and that there would not be a need to dispose of 
contaminated soil/sediment from these areas. 
 

10.0 COMPARATIVE ANALYSIS OF ALTERNATIVES 
  
The alternatives discussed above were compared with the nine criteria set forth in the NCP at 40 
C.F.R § 300.430(e)(9)(iii) in order to select a remedy for the site. These nine criteria are 
categorized according to three groups: threshold criteria; primary balancing criteria; and 
modifying criteria. These evaluation criteria relate directly to the requirements in Section 121 of 
CERCLA, 42 U.S.C § 9621, which determine the overall feasibility and acceptability of the 
remedy. 
 
Threshold criteria must be satisfied in order for a remedy to be eligible for selection. Primary 
balancing criteria are used to weigh major trade-offs among remedies. State and community 
acceptance are modifying criteria formally taken into consideration after public comment is 
received on the Proposed Plan. A summary of each of the criteria is presented below, followed 
by a summary of the relative performance of the alternatives with respect to each of the nine 
criteria. These summaries provide the basis for determining which alternative provides the “best 
balance” of trade-offs with respect to the nine criteria.  
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10.1 Threshold Criteria 
  
The first two criteria are known as “threshold criteria” because they are the minimum 
requirements that each response measure must meet in order to be eligible for selection as a 
remedy. 
 
1. Overall Protection of Human Health and the Environment 
 
Overall protection of human health and the environment addresses whether each alternative 
provides adequate protection of human health and the environment and describes how risks 
posed through each exposure pathway are eliminated, reduced, or controlled through treatment, 
engineering controls and/or institutional controls. 
 
Alternative 1 would not protect human health and the environment as no remedial measures 
would be taken. 
 
Alternative 2 would provide the highest degree of protection to human health and the 
environment, as contaminated sediment, soil, slag, battery casings and associated wastes would 
be removed from the site, resulting in COC concentrations below the cleanup levels and the 
contaminated areas restored. Additionally, Alternative 2 would provide protection to the 
environment since all contaminated materials would be transferred to a permitted facility as 
compared to Alternatives 3, 4 and 5. Excavation and off-site disposal is not reversible.  
 
Alternatives 3, 4 and 5 would be deemed less protective than Alternative 2 as improper 
construction, poor maintenance and significant impacts from coastal storms would affect the 
level of protection. These alternatives, which include slag materials contained on-site, would 
provide protection of human health and the environment, as long as the containment cells were 
properly maintained and the institutional control measures were enforced. Alternative 3 would be 
more protective than Alternatives 4 and 5 because a larger volume of contaminated material 
would be disposed of off-site under this alternative, minimizing the volume of hazardous 
material that would be released were the integrity of the containment cell to become 
compromised.  Alternative 5, which includes dredging and off-site disposal of sediments in Area 
8, would be more protective than Alternative 4, since this alternative includes capping in Area 8. 
The likelihood of the Area 8 cap being damaged by natural forces and/or due to improper 
enforcement of institutional controls may be significant at this location, resulting in uncovering 
and exposing the contamination to the receptors.  
 
2. Compliance with Applicable or Relevant and Appropriate Requirements 
  
Section 121(d) of CERCLA and NCP §300.430(f)(1)(ii)(B) require that remedial actions at 
CERCLA sites at least attain legally applicable or relevant and appropriate federal and state 
requirements, standards, criteria and limitations which are collectively referred to as “ARARs”, 
unless such ARARs are waived under CERCLA Section 121(d)(4).  
 
Applicable requirements are those cleanup standards, standards of control, and other 
substantive requirements, criteria or limitations promulgated under federal environmental or 
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state environmental or facility siting laws that specifically address a hazardous substance, 
pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site. Only 
those state standards that are identified by a state in a timely manner and that are more stringent 
than federal requirements may be applicable. Relevant and appropriate requirements are those 
cleanup standards, standards of control, and other substantive requirements, criteria, or 
limitations promulgated under federal environmental or state environmental or facility siting 
laws that, while not "applicable" to a hazardous substance, pollutant, contaminant, remedial 
action, location, or other circumstance at a CERCLA site, address problems or situations 
sufficiently similar to those encountered at the CERCLA site that their use is well-suited to the 
particular site. Only those state standards that are identified in a timely manner and are more 
stringent than federal requirements may be relevant and appropriate. 
 
Compliance with ARARs addresses whether a remedy will meet all of the applicable or relevant 
and appropriate requirements of other federal and state environmental statutes or provides a 
basis for invoking a waiver. 
 
Alternative 1 would not comply with chemical-specific ARARs because no action would be 
taken. 

Alternative 2 would meet the chemical-specific ARARs since contaminated sediment, soil, slag 
and battery casings and associated wastes would be removed and disposed of at off-site facilities. 
This alternative would follow hazardous and non-hazardous transportation and disposal 
requirements to meet the action-specific ARARs. This alternative would meet location-specific 
ARARs including coastal zone regulations, wetlands and floodplains regulations including 
restoration of coastal wetlands, wildlife habitat protection regulations and cultural historic 
preservation regulations. 
 
Alternatives 3, 4 and 5 would meet the chemical-specific ARARs since contaminated sediment, 
soil, slag and battery casings and associated wastes above the cleanup levels would either be 
removed and disposed of at off-site facilities, or contained on-site.    
 
For the slag contained on-site, these alternatives would meet chemical-specific ARARs by: 

 Preventing direct contact risks via isolation of contaminants in the containment cell,  
 Preventing migration of contamination from infiltration of rainwater via top liners, and 
 Preventing migration of contamination to groundwater via liners at the side and bottom of 

containment cell. 
 
These alternatives would meet the action-specific ARARs by following the AOC Policy 
requirements for on-site containment. LDR requirements would be met for materials that are 
disposed of at off-site facilities. These alternatives would meet location-specific including 
coastal zone regulations, wetlands and floodplains regulations including restoration of coastal 
wetlands, wildlife habitat protection regulations and cultural historic preservation regulations. 
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10.2 Primary Balancing Criteria 
 
The next five criteria, criteria 3 through 7, are known as “primary balancing criteria.” These 
criteria are factors with which tradeoffs between response measures are assessed so that the best 
option will be chosen, given site-specific data and conditions.  
 
3. Long-Term Effectiveness and Permanence 
 
Long-term effectiveness and permanence refers to expected residual risk and the ability of a 
remedy to maintain reliable protection of human health and the environment over time, once 
cleanup levels have been met. This criterion includes the consideration of residual risk that will 
remain on-site following remediation and the adequacy and reliability of controls. 
 
Each component of this criterion is evaluated separately below. 

Magnitude of Residual Risk 

The implementation of Alternative 1 would not result in decreased residual risk since no action is 
being taken and therefore would have no long-term effectiveness or permanence.  

Alternatives 2 through 5 would provide long-term effectiveness and permanence since the 
contaminated materials would be removed and disposed of at off-site facilities or placed in on-
site containment cells, and would no longer pose human health or ecological risk. Removal of 
the sources of contamination would ensure that residual contamination, if any, would be minimal 
and decrease over time and would be monitored to ensure attainment of cleanup goals. Coastal 
wetland restoration activities would mitigate any short-term and long-term impacts to the 
wetlands in bay areas.   
 
Alternative 4 contains a capping component with additional factors that would limit risk 
reduction. Risk would be immediately reduced once installation of the cap was complete. 
However, capping would provide only conditional long-term effectiveness and permanence. 
Contaminants would be left in place that could potentially pose risks to human health and the 
environment if the cap was not properly maintained or if the deed notice has not been properly 
enforced and intrusive construction is conducted on-site that damages the cap and exposes the 
contaminated sediment. Furthermore, if bathymetry or hydrodynamics change over time, the cap 
may be eroded and expose the contamination. These changes would likely only occur if the 
entire Western Jetty (or its replacement) was removed. Due to the large quantity of contaminants 
left in place, use of the capped area would be limited. Any redevelopment would require 
additional remediation to be performed. Assuming the cap integrity is maintained over the long-
term, the contaminated sediments under the cap would be compressed. Increased density leaves 
the sediment more resistant to erosion, with very slow dissolved phase contaminant migration 
from the sediment. This compression and consolidation would be expected to occur within the 30 
year monitoring period. 
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Adequacy of Controls 

Alternative 1 would not involve any controls and therefore would have no long-term 
effectiveness or permanence.  

The implementation of Alternative 2 would result in the removal and off-site disposal of 
hazardous waste and contaminated materials and would be effective in removing site risk. The 
process is not reversible.  

For Alternatives 3, 4 and 5, removal and disposal or on-site containment would be effective in 
removing site risks. The removal process would not be reversible. Long-term maintenance would 
be required to ensure the integrity of the containment cells. Alternative 4 would require capping 
and deed notices to provide adequate control of the contaminants left in place. However, routine 
cap inspection and monitoring could be difficult to enforce over the long term, which might 
result in inadequate control of site contamination. 
 
Reliability of Controls 
Alternative 1 would not involve any controls and therefore would have no long-term 
effectiveness or permanence 
 
Alternative 2 would require all hazardous waste and contaminated material to be disposed of off-
site, and this would be an irreversible process. Visual inspections would be performed after 
remedial actions to confirm that the source materials have been removed. Post-
excavation/dredging sampling would confirm attainment of the cleanup levels. In addition, 
surface water monitoring would also be performed to confirm the contaminant concentrations do 
not pose unacceptable risks 
 
For Alternatives 3, 4 and 5, post-excavation/dredging confirmation samples would be collected 
and analyzed to confirm that the residual contaminant levels are below cleanup levels. For 
containment cells, long-term maintenance, monitoring and inspection would be performed to 
confirm reliability of controls.  For Alternative 4, the capping and deed notice required in Area 8 
would provide reliable control of the contamination if properly designed, constructed, 
maintained and monitored over the short term.  

Alternative 2 would utilize permanent solutions to the maximum extent practicable as all 
material above the cleanup levels would be permanently removed from the site thereby lessening 
the impact on the community and Raritan Bay. Removal of slag to an off-site permanent disposal 
facility would provide a level of permanence that on-site containment would not.  Alternatives 3 
and 5 would provide comparable levels of long-term effectiveness and permanence relative to 
each other.  Alternative 4 would provide a lesser degree of long-term effectiveness and 
permanence due to the additional uncertainty associated with the performance of the cap. 
 
4. Reduction in Mobility, Toxicity or Volume through Treatment 
 
Reduction of toxicity, mobility, or volume through treatment refers to the anticipated 
performance of the treatment technologies that may be included as part of a remedy. 
 



64 

The No Action Alternative would provide no reduction in toxicity, mobility or volume of 
contaminated soil, sediment, slag, battery casings or associated wastes as no remedial action 
would be taken. 
 
Alternative 2 would provide no reduction of mobility, toxicity or volume through treatment at 
the site. It moves the contaminated materials from the site to a different off-site location where it 
can be better contained, hence onsite risks are eliminated or greatly reduced. For the slag, battery 
casings and associated wastes, dredged sediment and excavated soils that would be hazardous, 
reduction of toxicity and mobility would occur through treatment at a RCRA-permitted 
treatment/disposal facility to meet the Alternatives for LDR Treatment Standards for 
Contaminated Soil (40 CFR Section 286.49).  Since all hazardous waste and contaminated 
material would be transported off-site and tested to identify whether treatment would be 
required, Alternative 2 would provide the greatest reduction in mobility and toxicity of the 
hazardous waste and contaminated material.  
 
Under Alternatives 3, 4 and 5, removal and disposal would provide no reduction of mobility, 
toxicity or volume through treatment at the site. However, these alternatives would involve 
removal of slag, battery casings and associated wastes, contaminated soil and sediment from 
their currently unprotected locations to a controlled environment either on-site or off-site, hence 
onsite risks are reduced. The mobility of the contained wastes, either on-site or off-site, would be 
reduced. For the media that is hazardous and is sent off-site for disposal, reduction of toxicity 
and mobility would occur through treatment at a RCRA-permitted treatment/disposal facility to 
meet the Alternatives for LDR Treatment Standards for Contaminated Soil, 40 CFR Section 
286.49. The constructin of a cap that is a component of Alternative 4 would not reduce the 
volume of contaminants since they would be left in place. Since toxicity for metals would 
depend greatly on the oxidation state of the metal, a net reduction in toxicity would be uncertain. 
More importantly, bioavailability would be reduced since the reactive materials in the cap would 
remove contaminants from the dissolved phase (thus making any changes in toxicity irrelevant). 
The mobility of the contaminants would be reduced by preventing erosion and re-suspension of 
the contaminated sediments, and controlling flux of dissolved contaminants using reactive 
materials in the cap. Alternatives 3 and 5 are comparable when assessing reduction of mobility 
and toxicity.  Alternative 4 would also reduce the mobility and toxicity of the hazardous waste 
and contaminated materials, although additional maintenance would be required to ensure these 
reductions. However, since each of these alternatives requires that some volume of hazardous 
waste and contaminated material be contained onsite and only a portion would be transported 
off-site and tested to identify whether treatment would be required, Alternatives 3, 4 and 5 would 
result is lesser reductions of mobility and toxicity than Alternative 2.  
 
5. Short-Term Effectiveness 
 
Short-term effectiveness addresses the period of time needed to implement the remedy and any 
adverse impacts that may be posed to workers, the community and the environment during 
construction and operation of the remedy until cleanup levels are achieved. 
 
Alternative 1 would not have any short-term impact since no action would be taken. For 
Alternatives 2, 3, 4 and 5 there would be potential risks to construction workers and potentially 
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significant impacts to the communities during excavation/dredging, construction of the on-site 
containment cells and off-site disposal primarily associated with heavy equipment movements, 
dust and noise generation.  
 
Alternatives 2 through 5 would all involve a significant amount of conventional construction 
work during removal and transport of contaminated materials. These construction activities 
would have some significant short-term impact to the communities and workers as well as 
ecological habitats. Heavy-load trucks would be driving back and forth daily in the community 
to transport contaminated materials and import clean rocks and other fill materials to the site. 
Due to off-site disposal, there would be an increased possibility of a trucking accident leading to 
release of materials during transport. The heavy construction equipment would generate noise. 
Increased particulate emissions may occur during the removal operations. Working hours would 
be coordinated with Old Bridge Township and the Borough of Sayreville and dust control would 
be implemented through the use of dust suppression techniques (e.g., water or foam sprays) to 
minimize impact to the local community. Storm water runoff would be controlled through the 
use of conventional, temporary storm water/erosion control features (e.g., berms, ditches, or silt 
fences). Health and safety measures would be implemented to prevent incidents and to protect 
the construction workers, such as using PPE to minimize exposure to contaminated materials or 
hazardous chemicals during remedial activities.  
 
The fire access road in upland areas of the Margaret’s Creek Sector would be heavily utilized for 
transportation during the off-site disposal. In order to minimize impacts due to truck traffic, all 
disposal activities would be coordinated with the Old Bridge Fire District and performed in 
accordance with the township fire regulations. Emergency plans would be followed in order to 
allow easy, unhindered access for fire trucks to the fire access road during fire events. If 
necessary, a second temporary access road may be constructed or the existing access road would 
be widened.  
 
When compared to Alternatives 3, 4 and 5, Alternative 2 would require an increase in off-site 
traffic due to the off-site disposal of all contaminated materials. However, there is no 
construction of on-site containment cells under Alternative 2. Alternatives 3, 4 and 5 would not 
result in as much traffic on local roads as the volumes of materials disposed of off-site are lower 
for these alternatives. However, the onsite construction activities under Alternatives 3, 4 and 5 
would be significantly greater when compared to Alternative 2, due to the construction of on-site 
containment cells. 
 
Alternatives 3, 4 and 5 would include containment cells in the Margaret’s Creek upland area, 
which would be located within a few hundred feet of both a community center which also 
functions as a school, as well as nearby residents.  Construction would most likely result in 
impacts to the activities in these areas. Placement of containment cells in these 
recreational/residential areas could also present a sort of “attractive nuisance” to children or 
young adults, with the attendant potential for damage to the containment cell.  Efforts to limit 
access to the cell through fencing are unlikely to be effective in the long term. 
 
Due to re-suspension of sediment during dredging operations, significant adverse impact to the 
aquatic habitat would be expected to occur temporarily. The coastal wetlands in bay areas would 
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need to be restored after the remediation. To the extent practicable, areas designated for dredging 
would be dewatered prior to operations to avoid re-suspension.  Alternatives 2 through 5 all 
include dredging, although the volume of sediments dredged under Alternative 4, which includes 
a cap in Area 8, is less than the other alternatives.  
 
It would take approximately two years to complete the mobilization, site preparation, removal, 
disposal and restoration activities under Alternatives 2 through 5. Restoration of the coastal 
wetlands would take some additional time. 
 
6. Implementability 
 
Implementability addresses the technical and administrative feasibility of a remedy from design 
through construction and operation. Factors such as the availability of materials and services, 
administrative feasibility and coordination with other governmental entities are also considered. 
 
Alternative 1 would be the easiest to implement, as it requires no action. 

Alternatives 2 through 5 include several common elements, such as dredging, excavation, and 
disposal, all of which are conventional remediation technologies and widely implementable. 
Equipment, supplies and services would be readily obtainable. Some of the difficulties associated 
with these technologies include: 

 Dewatering the sediment, especially in areas near the Western Jetty that consist of 
sediment with high organic content; 

 Maintaining dewatered conditions during sediment dredging operations in areas that are 
submerged in water; 

 Accessibility of select areas in the Jetty Sector that are nearly 1,500 feet from the shore; 
 Logistical issues related to transport of dredged material from the Bay to the staging area 
 Difficulty in segregation of slag material from clean rocks; 
 Constraints to vehicular movement in the Western Jetty and in portions of the seawall 

sector; 
 Handling boulder-sized slag and rocks may require special attachments to standard 

equipment and may slow down the removal operations; and 
 Lack of open space available in certain areas for the remedial operations. 

 
Since the volume of hazardous waste and contaminated material that would be addressed by 
Alternatives 2 through 5 is similar, as shown in Table 5-3, these alternatives would be 
comparable when considering these components of the remedy.  
 
Alternatives 3, 4 and 5 include containment cells, and services and materials for implementation 
would be readily available, including institutional controls such as signs and fences and 
environmental monitoring. Additional implementability issues specific to on-site containment 
cells would include potential settlement of the ground following construction of the cells and 
lack of space due to presence of wetland areas at the site. The former would likely be addressed 
by employing well established techniques such as vibro-flotation or equivalent to minimize 
future settlement of the ground. With regards to the latter issue, NJDEP wetland rules would 
allow the construction of a cell with a buffer zone of 150 feet between the cell and wetland areas. 
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Although land space would be available to meet these requirements, these constraints would 
limit the flexibility for modifications during the implementation. Alternative 2, which does not 
include containment, would not have to address these additional challenges. 

Capping and institutional controls, which are components of Alternative 4, are established 
practices for sediment contamination. Equipment, supplies and services would be readily 
available. However, it would be difficult to implement a long-term maintenance and monitoring 
program and to enforce the institutional controls over the long term for the cap. The long-term 
maintenance and monitoring program would need to evaluate performance issues such as the 
settling of suspended sediments from the overlying water onto the armoring layer and fill the 
interstitial spaces of the cap. Since the reactive materials in the cap may lose their reactivity if 
they become saturated with sediments, this is particularly important to monitor.  Implementation 
and enforcement of institutional controls for the cap would involve several agencies, including 
state agencies with authority over water bodies, sediment and dredging and federal agencies such 
as the U.S. Army Corps of Engineers and the U.S. Coast Guard. 

7. Costs 
 
Cost includes estimated capital and operation and maintenance (O&M) costs, and net present 
worth of capital and O&M costs. 
 
The NCP states that "Each remedial action selected shall be cost-effective, provided that it first 
satisfies the threshold criteria …." Cost-effectiveness is determined by evaluating the following 
three of the five balancing criteria noted in §300.430(f)(i)B to determine overall effectiveness: 
long-term effectiveness and permanence; reduction in toxicity, mobility, or volume through 
treatment and short-term effectiveness. Overall effectiveness is then compared to cost to ensure 
that the remedy is cost-effective. A remedy shall be deemed cost-effective if its costs are 
proportional to its overall effectiveness." 40 C.F.R. 300.430(f)(l)(ii)(D).  
 
Following the above requirements, EPA evaluated the overall effectiveness of the potential 
remedial alternatives presented in the FS by evaluating against the three criteria: long-term 
effectiveness and permanence; reduction in toxicity, mobility and volume through treatment and 
short-term effectiveness. (The modifying criteria of state and community acceptance were not 
used to determine cost-effectiveness of the alternatives, but were considered and responded to in 
accordance with NCP protocol.) EPA then compared the overall effectiveness to cost to 
determine whether an alternative is cost-effective. EPA compared the capital, annual operation 
and maintenance and present worth cost for each alternative. Of the remedial alternatives 
evaluated, the Selected Remedy provides the highest degree of long-term protectiveness and 
represents a permanent solution for the site while being cost-effective. 
 
The estimated present worth cost for the alternatives, excluding the No Action Alternative, 
ranges from $49.8 million for Alternative 4 to $78.7 million for Alternative 2. The cost for each 
alternative increases as the volume of off-site disposal increases. A summary of costs can be 
found in Table 10-1. 
 
Alternative 1 would not involve any cost. Alternative 2 would have the highest capital cost 
resulting from the transportation and disposal of hazardous waste and contaminated material, 
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followed by Alternatives 3, 5 and 4. Although Alternative 2 has the highest remedy cost, it 
provides a higher degree of long-term effectiveness and represents a permanent solution for the 
site.  Alternative 2 would involve removal and off-site disposal of all hazardous waste and 
contaminated material, and this is not reversible.  Alternatives 3, 4 and 5 would have a lesser 
degree of long-term effectiveness and permanence since these alternatives include on-site 
containment and, for Alternative 4, a cap.  In a coastal environment, on-site containment would 
have a higher risk of impacts from storm events and beach erosion and would require additional 
maintenance should damage result from these events.   
 
Reduction in toxicity and mobility would also be higher in Alternative 2 since all of the 
hazardous waste and contaminated material will be shipped offsite and would be contained at a 
permitted facility and treated (if these materials were determined to exceed LDR) prior to final 
disposal.  
 
Alternative 2 would require an increase in off-site traffic due to the off-site disposal of all 
contaminated materials. However, there is no construction of on-site containment cells under 
Alternative 2. Alternatives 3, 4 and 5 would not result in as much traffic on local roads as the 
volumes of materials disposed of off-site are lower for these alternatives. However, the onsite 
construction activities under Alternatives 3, 4 and 5 would be significantly greater when 
compared to Alternative 2, due to the construction of on-site containment cells. Alternatives 3, 4 
and 5 would also increase short-term impacts to ecological receptors due to the disturbances in 
the Margaret’s Creek wetlands during the construction of the containment cells. 
 
Based on this analysis, EPA does not consider Alternatives 3, 4 and 5 to be as cost-effective as 
Alternative 2 because on-site containment has lesser degree of long-term effectiveness and 
permanence (i.e., a higher risk of remedy failure due to storm damage at the site location), lesser 
reduction of toxicity (off-site disposal of all hazardous waste and contaminated material under 
Alternative 2 will require testing and treatment of material, as required, to reduce toxicity) and 
would require long-term (perpetual) maintenance of the on-site containment cells as discussed 
under the above evaluation criteria. EPA has determined that Alternative 2 affords the best 
overall effectiveness proportional to its cost. 
 

10.3 Modifying Criteria 
 
The final two evaluation criteria, criteria 8 and 9, are called “modifying criteria” because new 
information or comments from the state or the community on the Proposed Plan may modify the 
preferred response measure or cause another response measure to be considered. 
 
8. State/Support Agency Acceptance 
 
State acceptance indicates whether, based on its review of the RI/FS reports and Proposed Plan, 
the State supports, opposes and/or has identified any reservations with the selected response 
measure. 
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The state of New Jersey concurs with EPA’s Selected Remedy as presented in this Record of 
Decision, as documented in Appendix F.  
 
During the development of the FS, the USACE, New York District, which is in charge of 
permitting any modifications to the jetties, provided written comment opposing the use of in situ 
containment of the slag on the Western Jetty. The USACE New York District expressed 
concerns about the long-term effectiveness of this remedial option as well as the requirements for 
long-term maintenance. As a result of these concerns, the USACE New York District indicated 
that any permit application proposing in situ containment of slag on the Western Jetty would be 
denied. 
 
9. Community Acceptance 
 
Community acceptance summarizes the public’s general response to the response measures 
described in the Proposed Plan and the RI/FS reports. The assessment includes determining 
which of the response measures the community supports, opposes and/or has reservations about. 
 
The majority of comments from the community expressed its support of the Selected Remedy 
(removal and off-site disposal of the slag, battery casings and associated waste and contaminated 
material). Overall, the community did not consider Alternatives 3 through 5 to be adequately 
protective and opposed the use of an on-site containment remedy.  
 
During the public comment period, comments were received from the Raritan Bay Slag 
Community Advisory Group (CAG), individual CAG members, Old Bridge Township and a 
council member, environmental groups, the PRP and local residents. The majority of the 
comments were supportive of EPA’s Selected Remedy. Old Bridge Township issued a resolution 
urging EPA to proceed with the implementation of the EPA Selected Remedy. 
 
Comments from the potentially responsible party (PRP) were in support of a containment 
remedy. 
 

11.0 PRINCIPAL THREAT WASTES 
  
The NCP establishes an expectation that EPA will use treatment to address the principal threats 
posed by a site wherever practicable (NCP §300.430(a)(1)(iii)(A)). Identifying principal threat 
wastes combines concepts of both hazard and risk. In general, principal threat wastes are those 
source materials considered to be highly toxic or highly mobile which generally cannot be 
contained in a reliable manner or would present a significant risk to human health or the 
environment should exposure occur. Non-principal threat wastes are those source materials that 
generally can be reliably contained and that would present only a low risk in the event of 
exposure.   
 
Principal threat wastes at the site include: (1) slag and battery casings and associated wastes, 
including particles of slag and battery casings and associated wastes identified in the soil and 
sediment media; (2) highly impacted soil containing particles of slag and battery casings and 
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associated wastes in the Seawall Sector in portions of Areas 1 and 2, in the Jetty Sector in Area 8 
and in the upland portion of the Margaret’s Creek Sector; and (3) highly impacted sediment 
containing particles of slag and battery casings and associated wastes located in Area 8 in the 
Jetty Sector and Areas 1 and 2 in the Seawall Sector.  

12.0 SELECTED REMEDY 
  
Based upon consideration of the results of the site investigations, the requirements of CERCLA, 
input from the National Remedy Review Board (NRRB), the detailed analysis of the response 
measures and public comments, EPA has selected Alternative 2, Excavation/Dredging, Off-site 
Disposal and Monitoring as the appropriate remedy for the site. All alternatives were discussed 
with the NRRB in March 2012 as part of the effort to evaluate an appropriate remedy for the site. 
The Selected Remedy presented in this ROD was selected based upon input from the state, 
community, USACE and the NRRB.  
 
Construction activities associated with the Selected Remedy will be implemented in one phase 
over an estimated period of two years. The Selected Remedy includes the following components: 
 

 Remediation of Slag, Battery Casings and Associated Wastes Principal threat waste 
(PTW) such as slag, battery casings and associated wastes will be excavated based on 
visual observation and disposed of at appropriate off-site facilities. Slag materials that are 
not readily visible will be remediated as soil/sediment. Demolition debris in the form of 
concrete and various bricks will also be removed and disposed of at appropriate off-site 
facilities. 
 

 Surface Water By removing PTW, surface water contamination will be reduced to 
acceptable levels over time. Monitoring will be implemented to ensure the effectiveness 
of the remedy by achieving the remedial goals presented in Table 5-2.  
 

 Soil and Sediments Contaminated soils and sediment above the lead remediation cleanup 
level of 400 mg/kg will be excavated and/or dredged and disposed of at appropriate off-
site facilities.  

 
RAOs for the site would be met and no ICs or five-year reviews would be required. 
 

12.1 Summary of the Rationale for the Selected Remedy 
 
EPA’s rationale for selecting Alternative 2 is based on the following principle factors. The 
Selected Remedy will permanently address all PTW (slag and battery casings and associated 
wastes, and highly impacted soil and sediment) above the cleanup levels that were identified in a 
manner consistent with Agency PTW guidance, (“A Guide to Principal Threat and Low Level 
Threat Wastes”, Publication # 9380.3-06FS, EPA, 1991). In addition, surface water monitoring 
will be performed for a limited time following the remedial action to confirm that there are no 
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increased risks due to removal activities and to verify that the remediation goals have been 
achieved. All slag, battery casings and associated wastes, contaminated soils and sediments 
including hot spot sediments in Area 5 and Area 7 above the remediation cleanup levels will be 
excavated and/or dredged and disposed of at appropriate off-site facilities. The slag materials and 
battery casings and associated wastes, dredged sediment and excavated soils that would be 
characterized as hazardous will be treated at a RCRA-permitted treatment/disposal facility to 
meet the Alternatives for LDR Treatment Standards for Contaminated Soil, 40 CFR Section 
286.49.  

The Selected Remedy complies with the nine criteria set forth in the NCP at 40 C.F.R § 
300.430(e)(9)(iii) in order to select a remedy for the site. Section 121 of CERCLA (42 U.S.C. § 
9621 (b)(1)) states that “[t]he President shall select a remedial action that is protective of human 
health and the environment, that is cost effective, and that utilizes permanent solutions … to 
the maximum extent practicable.” (Emphasis added.) The Selected Remedy utilizes permanent 
solutions to the maximum extent practicable by removing all of the slag, battery casings and 
associated wastes, and soils and sediments above cleanup standards. The removal and off-site 
disposal process is not reversible, thereby permanently reducing contaminant levels onsite. The 
Selected Remedy provides long-term protectiveness by eliminating the continued leaching and 
migration of contaminants and the need for further monitoring of the surface water. Further 
degradation of the recreational waters of the Raritan Bay will be prevented by this remedy.  
 
EPA agrees that containment remedies are appropriate in suitable locations at certain sites, where 
they are protective of human health and the environment; but EPA disagrees that a containment 
remedy is appropriate for this site given its geography and land use. Considering the coastal 
location of the site, alternatives that include on-site containment would not be as effective in 
providing permanent long-term protection as the Selected Remedy, because contamination 
would remain in the on-site containment cells, subject to failure, breach or damage from severe 
coastal storms such as those experienced by this area over the last two years, as well as the rising 
sea level. Although the on-site containment remedies would initially provide a level of protection 
to human health and the environment, at this site such a remedy has an increased risk of remedy 
failure due to coastal destruction. This risk is in addition to the need for continued management 
and maintenance of the on-site containment cells in perpetuity. Placement of containment cells in 
the upland location of Margaret’s Creek would situate these cells in close proximity of 
residential and recreational areas, and could present a sort of “attractive nuisance” to children or 
young adults, with the attendant potential for damage to the containment cells. Efforts to limit 
access to the cells through fencing are unlikely to be effective in the long term. Additionally, the 
administrative implementability of on-site containment alternatives is doubtful because of the 
strong opposition from government, residents and those who use the area for recreation. 
 
The additional costs of these subsequent maintenance and restoration activities and such failures 
in protectiveness could be much higher than the cost of the Selected Remedy. It should be noted 
that these potential failures could include technical failures (such as damage to cell structure) as 
well as human exposures. These costs cannot be fully captured in the FS due to the uncertain 
nature of the storm events and their effects. Even though the FS provides costs for maintenance 
of the on-site containment cells for a period of 30 years in accordance with the EPA RI/FS 
Guidance, in reality the maintenance of these cells would be required for periods much longer 
than 30 years. The impacts of O&M to protectiveness at this site are even more significant since 
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the on-site containment cells are located adjacent to the wetlands and in areas that are high-risk 
for flooding and highly susceptible to storm damage. Containment may have been implemented 
at other Superfund sites but at this site where risks of failure in protectiveness are very high due 
to flooding, storm events, beach erosion and the rising sea level, such a remedy is not 
recommended.  
 
There are only limited open spaces at the site for on-site containment, which limits flexibility in 
the design and placement of these cells. Since the proposed locations of these on-site 
containment cells occur at areas that are considered high-risk of flooding, storm events may 
possibly necessitate complete restoration depending on storm damage. The on-site containment 
cells, as proposed under the containment Alternatives 3 through 5, would likely have incurred 
significant damages under recent storm events such as Hurricane Irene in 2011 or Superstorm 
Sandy in 2012 that would have warranted significant restoration of the cells and would have 
likely resulted in failure of protectiveness to human health and environment. 
 
Several leaching tests were performed during the RI using slag samples collected from the 
seawall sector and the Jetty sector demonstrated that the lead in slag is mobile. Data from the 
slag leaching tests and semi-dynamic leach tests clearly show that the lead is leachable from slag 
cores within a period of hours, and hence highly mobile. Additionally, the spreading of the lead 
contamination in the bay, beaches and the upland areas also demonstrated that lead is mobile 
either through leaching or weathering. Due to mechanical weathering, slag from the seawall has 
migrated a significant distance and would have migrated farther if not for the jetties.  
 
Both the community and the state support the Selected Remedy, the permanent removal of 
contamination from the site. In addition, the USACE advocated for the removal of source and 
contaminated material from areas under its jurisdiction. 
 
Based on all available information, EPA and the state of New Jersey believe the Selected 
Remedy provides the best balance of trade-offs among the response measures with respect to the 
nine evaluation criteria. EPA believes that the Selected Remedy will be protective of human 
health and the environment, will comply with ARARs, will be cost-effective and will utilize 
permanent solutions to the maximum extent practicable. 
 

12.2 Description of the Selected Remedy 
 
EPA has identified Alternative 2 as the Selected Remedy. This remedy provides for the removal 
of all PTW, soil and sediment above the remediation cleanup level. Under this alternative, slag, 
battery casings and associated wastes (approximately 11,100 cubic yards) and contaminated and 
highly impacted soils and sediment (approximately 81,000 cubic yards) above the cleanup level 
would be excavated and/or dredged and disposed of at appropriate off-site facilities. Surface 
water monitoring would be performed to confirm that there are no increased risks due to removal 
activities. The disposal requirements would depend on the metal concentrations and results of 
required regulatory tests on the wastes. Contaminated wastes that fail TCLP would require 
treatment to meet the LDR Treatment Standards for contaminated soil prior to disposal in a 
Subtitle C landfill. The Margaret’s Creek wetland sediments would not require restoration, but 
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certified clean material/fill/sands would be placed as appropriate at the excavated areas in the 
Margaret’s Creek upland areas.  
 
The Selected Remedy at an estimated cost of $78.7 million is believed to provide the best 
balance of tradeoffs among the alternatives based on the information available to EPA at this 
time. The Selected Remedy will not result in contaminants remaining on the site above levels 
that would require restricted use. In addition, a review of the remedy will not be required every 
five years and the Selected Remedy will not require long-term monitoring. As stated in Section 
12.1 of this document, the removal of all PTW is preferred to those alternatives with on-site 
containment located in a recreational area and residential community. EPA believes that the 
Selected Remedy would be protective of human health and the environment, would comply with 
ARARs, would be cost-effective and would utilize permanent solutions and alternative treatment 
technologies to the maximum extent practicable.  
 

12.3 Summary of the Estimated Remedy Costs 
 
Table 12- 1 includes details of the estimated costs to construct and implement the Selected 
Remedy. The estimated total cost to construct and implement the Selected Remedy is of $78.7 
Million. The cost estimate was developed according to “A Guide to Developing and 
Documenting Cost Estimates during the Feasibility Study (EPA, 2000a).” The estimate included 
capital, annual operation and maintenance (O&M) and periodic costs.  
 
It should be noted that these cost estimates are order-of-magnitude engineering cost estimates 
that are expected to be within +50 to -30 percent of the actual project cost. These cost estimates 
are based on the best available information regarding the anticipated scope of the remedial 
action.  Changes in the cost elements are likely to occur as a result of new information and data 
collected during the engineering design of the remedy 
 

12.4 Expected Outcomes of the Selected Remedy 
 
The Selected Remedy would be protective of human health and the environment. Risks to human 
health due to direct contact and ingestion would be eliminated since contaminated sediment, soil, 
slag and battery casings and associated wastes would be removed from the site, resulting in COC 
concentrations below the cleanup levels. Surface water monitoring would assess impacts from 
remedial activities and ensure that surface water concentrations meet acceptable levels once 
source materials are removed. The Selected Remedy would be in compliance with the chemical-
specific ARARs since contaminated sediment, soil, slag and battery casings and associated 
wastes would be removed and disposed of at off-site facilities. This remedy would follow 
hazardous and nonhazardous transportation and disposal requirements to meet the action-specific 
ARARs. The Selected Remedy would also meet location-specific ARARs including coastal zone 
regulations, wetlands and floodplains regulations including restoration of coastal wetlands.   
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This alternative would provide long-term effectiveness and permanence since the contaminated 
materials would be removed and disposed of at off-site facilities. Coastal wetland restoration 
activities would mitigate any short-term and long-term impacts to the wetlands in bay areas. 

Removal and off-site disposal of contaminated sediment, soil, slag and battery casings and 
associated wastes would be an irreversible process. Removal and off-site disposal is a 
conventional remedial measure and is widely implemented. The Selected Remedy will remove 
the contaminated materials from the site to an off-site location where it will be treated as 
necessary at a RCRA-permitted treatment/disposal facility to meet the Alternatives for LDR 
Treatment Standards for Contaminated Soil (40 CFR Section 286.49). The Selected Remedy will 
meet the statutory preference for treatment as a principal element. Detailed outcomes of the 
Selected Remedy can be found in Section 9.3.2.  
 
Available Land Uses 
 
The Selected Remedy will not alter the current land use at the site, which includes zoned public 
or vacant land with a parcel zoned for commercial use in the Jetty Sector. Land at the site will 
continue to be able to be used for recreational uses when the final performance standards are 
met. 
 
Available Groundwater Uses 
 
Groundwater at the site is classified by New Jersey as Class II-A with a portion of the 
groundwater in Area 9 as Class III-B. Groundwater is not currently used for drinking water at the 
site. It is highly unlikely that this situation will change because of high salinity in the 
groundwater and the available municipal water system which nearby residences currently use to 
obtain drinking water. Future potable use of groundwater in the Class III-B reclassification area 
is prohibited.  
 
Groundwater did not pose any unacceptable human health risks and the beneficial use of 
groundwater at the site is not impacted. The active remediation at the site will prevent future 
migration of contaminants into the groundwater.  
 
Final Cleanup Levels 
 
The purposes of this response action are to mitigate human health and ecological risks posed by 
slag and battery casings and associated wastes, contaminated soil, sediment and surface water 
and to reduce the migration of contamination from the source materials.  
 
The slag and battery casings and associated wastes contain high concentrations of lead which 
pose unacceptable human health and ecological risks, and act as a source of contamination for 
soil, sediment, groundwater and surface water. Removal of slag and battery casings and 
associated wastes will be by visual observation. Slag materials that are not readily visible will be 
remediated as soil and sediment.  
 
Both the regulatory requirements and risk-based values were considered in the development of 
the cleanup levels for soil and sediment. Site background metal concentrations were also taken 
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into consideration in the development of the cleanup levels. Both federal and state chemical-
specific ARARs for soil were identified. OSWER screening level for residential soil, New Jersey 
state soil remediation standards for residential and nonresidential direct contact values are 
considered applicable requirements in the remediation of soil at the site. New Jersey state impact 
to groundwater values are “to be considered” requirements. Risk-based soil and sediment 
cleanup levels were also developed based on the potential exposure risks for human and 
ecological receptors. The human health exposure pathways were evaluated for both residential 
and nonresidential exposures. A risk-based cleanup level was calculated using food chain models 
by adjusting the concentration of lead in soil until a lowest-observed-adverse-effect-level 
(LOAEL)-based hazard quotient (HQ) of 1.0 was achieved. The resulting cleanup level will be 
protective of human health and the ecological receptors (HQ=1). Lead was the only site COC 
identified for soil and sediment. Table 5-2 identifies the lead cleanup level as 400 ppm in soil 
and sediment. 
 
Surface water is contaminated with lead and other heavy metals at the site due to erosion and 
from leaching of slag and battery casings and associated wastes, and contaminated soil and 
sediment. The results of the SLERA Addendum indicate that copper and lead were the only 
surface water COCs in Area 1, while lead, arsenic, copper, iron, manganese, vanadium and zinc 
were the COCs for Area 8. Lead in soil and sediment is the only risk driver to aquatic receptors 
utilizing Areas 1 and 8 and terrestrial receptors utilizing Area 9 upland areas of the site. The 
approach to remediating the surface water contamination at the site is to remove the principal 
threat wastes that act as sources of contamination to the surface water. This will reduce the 
surface water contamination over time to acceptable levels. Refer to Table 5-2 for detailed 
cleanup levels for all COCs in surface water. 
 
All COCs shall be monitored to ensure that cleanup levels are achieved. The site is expected to 
be available for unrestricted land use as a result of the remedy. 
 
Anticipated Environmental and Ecological Benefits 
 
Information related to anticipated socio-economic and community revitalization impacts are not 
readily available at this time. At the completion of the construction, sampling will be performed 
to ensure that cleanup levels are achieved. The site is expected to be available for unrestricted 
land use as a result of the remedy. Anticipated ecological benefits will include removal of 
sources of contamination to the soil, sediment, surface water and groundwater, restoration of 
wetlands and beneficial use of upland areas, beaches and the bay, and protection of endangered 
species and aquatic and terrestrial ecological receptors. The anticipated environmental benefits 
may be enhanced by implementing sustainable technologies and practices in accordance with 
EPA Region 2’s Clean and Green Energy Policy. 
 

13.0 STATUTORY DETERMINATIONS 
  
As was previously noted, CERCLA Section 121(b)(1) mandates that a remedial action must be 
protective of human health and the environment, cost-effective, and utilize permanent solutions 
and alternative treatment technologies or resource recovery technologies to the maximum extent 
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practicable. Section 121(b)(1) also establishes a preference for remedial actions that employ 
treatment to permanently and significantly reduce the volume, toxicity, or mobility of the 
hazardous substances, pollutants or contaminants at a site. CERCLA Section 121(d) further 
specifies that a remedial action must attain a degree of cleanup that satisfies ARARs under 
federal and state laws, unless a waiver can be justified pursuant to CERCLA Section 121(d)(4). 
The following sections discuss how the Selected Remedy meets these statutory requirements. 

13.1 Protection of Human Health and the Environment 
 
The Selected Remedy, Alternative 2, will be protective of human health and the environment. 
PTW (slag, battery casings and associated wastes, contaminated and highly impacted soil and 
sediment) will be treated, as necessary, at a RCRA-permitted treatment/disposal facility. 
Removal of slag and battery casings and associated wastes, contaminated soil and sediment, will 
restore surface water to acceptable levels and restore the site to unrestricted use. 

 Risks to human health due to direct contact, ingestion and inhalation will be eliminated or 
greatly reduced since contaminated sediment, soil, slag and battery casings and associated wastes 
will be removed from the site, resulting in COC concentrations meeting the cleanup levels. As 
previously discussed in the risk assessments, noncancer hazards would be reduced below the 
remedy cleanup levels and the concentrations of COCs for surface water will be reduced to 
levels at or below the performance standards listed in Table 5-2. Thus, sources for future 
contamination will be eliminated or greatly reduced. Potential risks to wildlife and other 
ecological receptors will also be eliminated or greatly reduced since clean fill would be used 
after removing contaminated soil and sediment and clean rocks would be used after removing the 
slag and battery casings and associated wastes. 

There are no short-term threats associated with the Selected Remedy that cannot be readily 
controlled. In addition, no adverse cross-media impacts are expected from the Selected Remedy. 
The Selected Remedy is protective under current site use conditions and ensures future 
protection. 

13.2 Compliance with Applicable or Relevant and Appropriate 
Requirements 
  
The NCP § 300.430(f)(5)(ii)(B) and (C) require that a ROD describe federal and state ARARs 
that the Selected Remedy will attain or provide a justification for any waivers. ARARs include 
substantive provisions of any promulgated federal or more stringent state environmental 
standards if they exist, such as requirements, criteria, or limitations that are determined to be 
legally ARARs for a CERCLA site or action. Applicable requirements are those cleanup 
standards, standards of control, and other substantive environmental protection requirements, 
criteria, or limitations promulgated under federal or state law that specifically address a 
hazardous substance, pollutant, or contaminant; remedial action; location; or other circumstance 
at a CERCLA site. Relevant and appropriate requirements are those that, while not legally 
applicable to circumstances at a particular CERCLA site, address problems or situations similar 
to those encountered at the site.  
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The Selected Remedy, removal of all slag, battery casings and associated wastes, contaminated 
soils and sediments above the remediation cleanup levels and surface water monitoring complies 
with all ARARS. The ARARs that will be met during implementation of the Selected Remedy 
are presented in Table 13-1. 
 

13.3 Cost-Effectiveness 
 
EPA has determined that the Selected Remedy is cost-effective and represents a reasonable value 
for the money to be spent. In making this determination, the following definition was used: “A 
remedy shall be cost-effective if its costs are proportional to its overall effectiveness.” [NCP § 
300.430(f)(1)(ii)(D)]. EPA evaluated the “overall effectiveness” of the alternatives that satisfied 
the threshold criteria (i.e., were both protective of human health and the environment and ARAR 
compliant). Overall effectiveness was evaluated by assessing three of the five balancing criteria 
in combination (long-term effectiveness and permanence; reduction in toxicity, mobility and 
volume through treatment; and short-term effectiveness). Overall effectiveness was then 
compared to costs to determine cost-effectiveness. The relationship of the overall effectiveness 
of the Selected Remedy was determined to be proportional to its costs and hence this alternative 
represents a reasonable value for the money to be spent.  
 
The estimated present worth cost of the Selected Remedy is $78,700,000. Although Alternative 4 
at $47,400,000 is less expensive, the Selected Remedy provides a permanent solution that allows 
the site to be returned to unrestricted use. EPA believes that the Selected Remedy’s additional 
cost for removal of all slag and battery casings and associated wastes, contaminated soil and 
sediments provides protection of human health and the environment and is cost-effective. The 
Selected Remedy is cost-effective as it has been determined to provide the greatest overall 
protectiveness for its present-worth costs. 
 

13.4 Utilization of Permanent Solutions and Alternative Treatment 
Technologies 
 
EPA has determined that the Selected Remedy utilizes permanent solutions and treatment 
technologies to the maximum extent that is practicable. The removal slag and battery casings and 
associated wastes, including particles of slag and battery casings and associated wastes identified 
in the soil and sediment and off-site disposal of highly impacted soil and sediments will 
permanently remove present and potential sources of contamination from the site. The Selected 
Remedy will ensure the continued protectiveness of the site. 
 
EPA has determined that the Selected Remedy represents the maximum extent to which 
permanent solutions and treatment technologies can be utilized in a practicable manner at the 
site. Of those alternatives that are protective of human health and the environment and comply 
with ARARs, EPA has determined that the Selected Remedy provides the best balance of trade-
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offs in terms of the five balancing criteria, while also considering the statutory preference for 
treatment as a principal element and considering state and community acceptance.  
 
The Selected Remedy removes all slag and battery casings and associated wastes, and highly 
impacted soil and sediments through off-site disposal, resulting in COC concentrations in soil 
sediment and surface water below cleanup levels. The Selected Remedy satisfies the criteria for 
long-term effectiveness by utilizing a permanent solution with the removal of all source 
materials. The Selected Remedy does not present short-term risks different from the other 
treatment alternatives. There are no special implementability issues that set the Selected Remedy 
apart from any of the other alternatives evaluated, other than the requirement for complete 
removal of all principal threat waste. 

13.5 Preference for Treatment as a Principal Element 
 
To the extent practicable the Selected Remedy meets the statutory preference for treatment. For 
the slag materials and battery casings and associated wastes, dredged sediment and excavated 
soils that would be classified as hazardous, reduction of toxicity and mobility would occur 
through treatment at a RCRA-permitted treatment/disposal facility to meet the LDR Treatment 
Standards for Contaminated Soil (40 CFR Section 286.49).  
 

13.6 Five-Year Review Requirements 
 
This remedy will not result in hazardous substances, pollutants, or contaminants remaining on-
site above levels that allow for unlimited use and unrestricted exposure. However, since it may 
take more than five years to attain remedial action objectives and cleanup levels a policy review 
may be conducted within five years of completion of construction to ensure that the remedy is, or 
will be, protective of human health and the environment. 
 

14.0 DOCUMENTATION OF SIGNIFICANT CHANGES 
 
Upon review of all comments submitted, EPA determined that no significant changes to the 
Selected Remedy, as it was presented in the Proposed Plan, are warranted. 
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PART 3: RESPONSIVENESS SUMMARY 
 
This responsiveness summary provides a summary of the significant comments and concerns 
submitted by the public on the U.S. Environmental Protection Agency’s (EPA’s) September 
2012 Proposed Plan for the Raritan Bay Slag Superfund Site, and EPA’s responses to those 
comments and concerns. A responsiveness summary is required by the National Oil and 
Hazardous Substances Pollution Contingency Plan at 40 C.F.R. § 300.430(f)(3)(F). All 
comments summarized in this document have been considered in EPA’s final decision in the 
selection of a remedy to address the contamination at the site. 
 
Summary of Community Relations Activities 
 
The September 2012 Proposed Plan, which identified EPA’s preferred remedy and the basis for 
that preference, including supporting analyses and information, was made available to the public 
in the administrative record file at the EPA Superfund Records Center in EPA Region 2’s New 
York City office, the Old Bridge Central Library, Old Bridge, New Jersey and the Sayreville 
Library, 1050 Washington Road, Parlin, New Jersey.   
 
The notice of availability of the above-referenced documents and the announcements of the 
public meeting date, time, and location was published in Middlesex County Home News Tribune 
on September 28, 2012 (see Figure 3-1). A news release announcing the Proposed Plan, which 
included the public information session and public meeting dates, times and locations, was 
issued to various media outlets on September 28, 2012. In addition, EPA emailed a flyer to area 
residents and other stakeholders notifying them of the availability of the above-referenced 
documents and encouraging participation in the public meeting.      
 
On September 28, 2012, EPA opened a thirty-day public comment period on the proposed plan. 
An extension to the public comment period was requested. As a result, it was extended to 
November 27, 2012. On October 17, 2012, EPA held a public meeting at the George Bush Senior 
Center, Old Bridge, New Jersey to inform local residents and officials about the Superfund 
process, to present the preferred remedial alternative for the site, to discuss the Proposed Plan, 
and to listen to and respond to questions and comments from area residents and other interested 
parties. A total of over 80 people attended the public meeting including residents, local 
merchants, representatives of the media, state and local government officials, and other 
interested parties. 
 
In addition, the site has an active Community Advisory Group (CAG) which was formed in 
September 2010 and is comprised of sixteen local residents, one local official and representatives 
of Edison Wetlands Association, NY/NJ Baykeeper, Riverkeeper and one congressional office 
representative. This group generally meets monthly and has provided input to EPA throughout 
the remedial investigation and feasibility study process. These meetings are open to the public 
and representatives from local, state and federal elected officials have attended as have other 
interested stakeholders. 
  



 

Selected Remedy Overview 
 
EPA’s selected remedy includes, among other things, excavation/dredging and off-site disposal. 
Slag, battery casing and associated wastes and contaminated and highly impacted soils and 
sediment above the cleanup level would be excavated and/or dredged and disposed of at 
appropriate off-site facilities. Surface water monitoring would be performed to confirm that there 
are no increased risks due to removal activities. The disposal requirements would depend on the 
metal concentrations and results of required regulatory tests on the wastes. Contaminated wastes 
that fail TCLP would require treatment to meet the LDR Treatment Standards for contaminated 
soil prior to disposal in a Subtitle C landfill. The Margaret’s Creek wetland sediments would not 
require restoration, but certified clean material/fill/sands would be placed as appropriate at the 
excavated areas in the Margaret’s Creek upland areas.  
 
Summary of Comments and Responses 
 
Over 24 comment letters were received via email and U.S. mail during the comment period from 
September 28, 2012 through November 27, 2012. Copies of the comment letters are provided as 
a separate attachment to this Record of Decision. Following is a summary of the significant 
comments contained in the letters and the comments provided at the public meeting of October 
10, 2012, as well as EPA’s responses to those comments. Because the purpose of this 
Responsiveness Summary is to respond to significant public comments submitted on EPA’s 
preferred remedy for the Site, this Responsiveness Summary does not address comments that 
raised funding- or liability-related issues concerning implementation of the ROD.   
 
A copy of the transcript from the public meeting is available in the Administrative Record, which 
is available at the information repositories identified above. A copy of the transcript can also be 
found in Appendix D. 
 
Comments were received from various groups and individuals, including the CAG and 
individual CAG members, the Township of Old Bridge and an individual Council member, 
environmental groups, local residents and a potentially responsible party. The majority of 
comments were supportive of EPA’s Selected Remedy (Alternative 2, Excavation/Dredging, 
Off-site Disposal and Monitoring). Old Bridge Township also issued a resolution urging EPA to 
proceed with implementation of the Selected Remedy. Comments from the potentially 
responsible party (PRP) were in support of a containment remedy. A summary of these 
comments grouped under common topics and EPA’s responses follows.  
 
General 
 
Comment 1  A commenter has indicated that the discussion of site history in the proposed plan 
is incomplete and should be expanded. 
 
EPA Response: The ROD and Proposed Plan are intended to inform the public of the scope and 
extent of the contamination at an NPL site, identify the remedial options evaluated which address 
that contamination and identify the selected remedial action(s) and the legal and technical bases 
for that selection. The proposed plan and the ROD provide sufficient detail for the public to 



 

understand how the site came to be, the nature and extent of contamination, and how the remedy 
was selected. 
 
Comment 2 One resident indicated that munitions have periodically washed up on the 
beachfront by Bayview Drive and that these incidents can be confirmed with the Old Bridge 
bomb squad. 
 
EPA Response:  The issue of munitions is not a component of the site or the remedy. The 
occasional presence of munitions washing up on the beach should be reported to the township for 
appropriate handling and disposal. 
 
Comment 3 The commenter requested financial assistance for local businesses impacted by the 
cleanup. 
 
EPA Response:  The Superfund law does not contain a provision to provide financial assistance 
to business impacted by the cleanup.  
 
Site Investigation and Characterization 
 
Comment 4 A commenter asked what time of year did EPA perform the (Characterization of 
Hydrodynamics and Sediment Dynamics) study. 
 
EPA Response: The Characterization of Hydrodynamics and Sediment Dynamics was conducted 
from December 1, 2010 to January 5, 2011.  
 
Comment 5 A commenter asked where the Technical Review Workgroup (TRW) composite 
samples were collected; whether in the bay itself or in the Margaret’s Creek area. 
 
EPA Response: The TRW composite samples were collected from Areas 2, 3, 5 and 6. 
 
Comment 6  A commenter believed that a quantitative estimate of the mass of contaminated 
soils and sediments that will be excavated to achieve the remediation goals should be provided in 
the Record of Decision (ROD).  
 
EPA Response: Table 3 of the Proposed Plan provides the site breakdown of the remediation 
volumes of different media such as source materials, soil and sediment. The corresponding 
locations are illustrated in Figure 3 of the Proposed Plan. In addition, Table 2 of the Proposed 
Plan summarizes the volumes of each media type that would be addressed under remedial 
approaches such as off-site disposal or on-site containment under each alternative. The locations 
and their corresponding remedial approach under each alternative are illustrated in Figures 3, 4 
and 5 of the Proposed Plan. These volumes by remedial component are included in Table 5-3 of 
the ROD.  
 
Comment 7  A commenter stated that the designation of the site source materials as a "Principal 
Threat Waste" is erroneous, misleading and is arbitrary and capricious.  
 



 

EPA Response: EPA believes that designating the source materials as principal threat wastes is 
consistent with the EPA guidance document on principal threat wastes. This guidance defines 
principal threat waste as “those source materials considered being highly toxic or highly mobile 
that generally cannot be reliably contained or would present a significant risk to human health or 
the environment should exposure occur.” The NRRB, whose function is to review remedies for 
consistency with national guidance and policy, agreed with the characterization of this material 
as principal threat waste. (NRRB correspondence to Walter Mugdan, dated July 5, 2012, page 
7.) 
 
Based on the concentrations of lead in the slag and the toxicity characteristic leaching procedure 
(TCLP) analysis from the slag, it is clear that the source materials are highly toxic. It appears that 
the commenter also agreed that there are significant quantities of soil and sediment at the site 
which are toxic and are classified as hazardous waste. While the comment states that the 
materials can be reliably contained, it ignores the fact that the contamination has spread to the 
bay, beaches and upland soil, and also that the contamination would present a significant risk to 
human health and environment should exposure occur. Hence, it is appropriate to designate the 
source materials and some of the soil and sediment which exhibit high levels of lead as principal 
threat wastes.  
 
Comment 8  A commenter indicated that EPA’s implication that the slag poses a leaching risk if 
contained on-site is erroneous and misleading. The commenter asserted that lead in the slag is 
not highly mobile and the primary (if not only) transport mechanism of lead in the slag to soils 
and sediments is mechanical weathering by wave action over an extended period of time. The 
commenter stated that when crushed slag particles were subjected to the synthetic precipitation 
leaching procedure (SPLP) leachate test (intended to mimic seawater) and the de-ionized water 
(DIW) leachate tests, lead did not leach at levels that were even detectable. 
 
EPA Response: The DIW and semi-dynamic leach (SDL) tests performed for EPA clearly 
demonstrated that lead and other metals leach from both intact slag samples and crushed slag 
samples. Lead concentrations in the leach water using the crushed slag samples and DIW ranged 
from 30 to 170 milligrams per liter (mg/L). Leaching tests using intact core samples (SDL tests) 
resulted in lead concentrations in the leachate of up to 0.57 mg/L. The RI report discusses these 
leaching results in detail in Section 5.3.2. The interpretation of the leaching tests and the 
differences among the leach tests and actual field conditions are also discussed in Sections 5.3.3 
and 5.3.4, respectively of the RI report. Section 5.3.4.5 of the RI report discusses the overall 
applicability of the leaching tests to field conditions. This section concludes that concentrations 
similar to those measured in the SDL tests could be observed in the field for water interacting 
with intact slag. Concentrations similar to those measured in the DIW tests could potentially be 
observed in the field for water interacting with smaller eroded slag particles. As discussed in 
these sections of the RI report, many conditions affect actual concentrations in the field. Even 
though weathering and erosion of particulates is the primary pathway of the release of metals 
into environment, lead and others metals do leach from the slag and leaching is a secondary 
pathway for the release of metals into the environment from the primary sources.   
 
Comment 9  A commenter has identified perceived flaws in sampling methodologies. The 
commenter suggested  that EPA’s surface water and groundwater sampling was flawed, failed to 



 

follow basic sampling guidelines, and referenced the six surface water samples collected in 2008 
as an example of the flawed techniques. As a result, the ability of the state and community to 
make informed comments has been impeded by EPA’s reliance on flawed data and misleading 
information. 
 
EPA Response: Surface water samples obtained in 2008 from 22 locations in the Seawall Sector 
and Jetty Sector may have been collected using methods inconsistent with later sampling rounds 
collected during the RI in 2010 and 2011. Field filtering prior to preservation was not 
documented in the field logbooks for these 2008 samples. Failure to field filter may lead to 
unrepresentative dissolved metals concentrations. Therefore, the surface water dissolved metals 
results from the 2008 samples discussed in the RI Report may be biased high.  
 
The six locations from the 2008 sampling were collected using “activity-based” methods, 
whereby sediment at the sampling location was intentionally re-suspended by the sampler prior 
to surface water sample collection. Since sediment re-suspension is common in Raritan Bay due 
to waves and currents, activity-based sample results were not discussed separately in this RI. 
This information was included in the errata sheets for the RI report and is available in the 
Administrative Record for the site. 
 
Dissolved surface water results in 2008 were not used in the development of preliminary 
remediation goals (PRGs) or to guide any remedial decisions. Surface water data were 
considered in the initial screening of contaminants against surface water values protective of 
ecological receptors. Surface water data were not used in the food chain exposure modeling due 
to the estuarine nature of the water. As the determination of risk to upper food chain receptors 
was used to derive the PRGs, surface water data were not considered in this calculation. In 
addition, only total metals samples were used in the human health risk assessment and there were 
no surface water pathways identified driving the human health risk at the site. 
  
EPA does not agree that the absence of dissolved metals in grab samples collected from this 
dynamic system demonstrates that the slag does not leach. The presence or absence of metals in 
surface water is just one line of evidence in the evaluation of the leaching pathway; further 
evidence, from more controlled, laboratory studies, is discussed in response to Comment 22.   
 
Surface water will be monitored during and after implementation of the Selected Remedy to 
assess surface water quality. Once the source material has been removed, it is expected that 
surface water will meet ARARs. 
 
Groundwater sample results collected for EPA in 2010 and 2011 are depicted in Figure 1-21 of 
the FS report. The protocols implemented in the field for groundwater sample collection are in 
accordance with EPA’s procedures and the approved Quality Assurance Project Plan (QAPP). 
EPA believes that the methodology implemented in the field is valid and applicable for use in the 
RI/FS. EPA has determined that groundwater does not present an unacceptable risk to human 
health and the environment. Therefore, EPA does not believe that further groundwater data are 
needed at this time to characterize groundwater.  
 



 

Comment 10  A commenter indicated that EPA has significantly underestimated the volume and 
cost of material that would have to be shipped to a hazardous waste landfill under the total off-
site disposal alternative. The commenter also believed the FS assumes that only 20 percent of the 
materials are hazardous.  
 
EPA Response: EPA believes volumes and costs of material have been adequately characterized 
and estimated. Investigation-derived wastes (IDWs) collected from contaminated areas during 
the RI were characterized as nonhazardous waste. The commenter has also misinterpreted the 
assumption in the FS. All source materials (100 percent of slag and battery casings and 
associated wastes) were assumed to be disposed of off-site as hazardous materials. The 20 
percent assumption applied only to contaminated soil and sediment at the site. 
 
EPA has further evaluated the nature and locations of the samples that exceeded TCLP results. 
Some of the soil and sediment samples that showed very high concentrations of lead did so due 
to the presence of weathered slag particles that were present along with the contaminated 
soil/sediment. Additionally, they occurred at locations that were in close proximity to the source 
areas (seawall, western jetty) or depositional areas. This is clear from Figure 2 (showing the 
proximity of sample locations to seawall) and Photograph 2 (showing weathered slag particles 
present in the collected sand) of Appendix B (final slag characterization report by Schnabel) of 
the FS report. Hence, the sample results referenced by the commenter represent some of the 
highest soil concentrations of lead encountered at the site and cannot be considered to represent 
typical lead concentrations for the purpose of disposal. Also, some of the samples referenced in 
the June 2009 report (Summary letter to Nick Magriples June 2009) which was part of the 
second phase of the Integrated Assessment, appear to be from locations atop the slag in the 
western jetty/seawall and hence should be considered as source material and not soil samples. 
 
For the above reasons, EPA believes that by following proper segregation practices during 
stockpiling after excavation, the volume of materials that would be classified as hazardous can 
be significantly reduced (these details would be finalized during remedial design). Hence, EPA 
believes that the volume and cost of materials are reasonable and have not been underestimated 
as stated in the comment. 
 
Remediation Goals 
 
Comment 11  A commenter indicated that the unified remediation goal of 400 parts per million 
(ppm) for lead is inconsistent with the new Jersey Department of Environmental Protection 
(NJDEP) acute sediment screening value of 210 ppm for ecological risk.   
 
EPA Response:   EPA believes that the use of sediment screening values should not be used as 
remediation goals. Screening values are intended to be used only for the purpose of screening 
concentrations of chemicals detected in site media. The initial screening exercises conducted 
during the Screening Level Ecological Risk Assessment (SLERA), and subsequently the SLERA 
Step 3a, included the NJDEP marine sediment effects range-low (ER-L) and effects range-
medium (ER-M) values for lead of 47 mg/kg (milligram per kilogram) and 218 mg/kg, 
respectively. The NJDEP acute sediment screening value was not used in the SLERA. This is 
consistent with the typical approach to screening: as the analysis proceeds further, the screening 



 

becomes more refined and site-specific. The sediment lead cleanup level of 400 mg/kg was 
calculated via food chain models using site-specific sediment and tissue data. Use of these values 
in establishing cleanup goals is representative of the site, and carries fewer assumptions and less 
uncertainty than use of an acute sediment screening value. 
 
Comment 12  A commenter noted that the selected remediation goal of 400 ppm for lead, which 
is based on the allowable blood lead concentrations of no more than 10% of the population 
having a blood lead level greater than 5 micrograms per deciliter (ug/dl), is of concern, since 
current literature suggests that this value should and may be lowered. 
 
EPA Response:   The remediation goal of 400 ppm for lead is protective of public health. As the 
Center for Disease Control (CDC) and Agency for Toxic Substances and Disease Registry 
(ATSDR) continue to evaluate health effects and blood lead levels and EPA will monitor those 
discussions. However, it should be noted that the relationship between lead concentrations found 
at the site is very complex and that a reduction in target blood levels does not necessarily suggest 
that a commensurate reduction in the lead remediation goal would be necessary. U.S. EPA’s 
Office of Superfund Remediation and Technology Innovation (OSRTI) is tracking ongoing 
discussions within the Agency and at the CDC before making any policy decisions related to soil 
lead exposures and lead risk assessment. In the interim, OSRTI’s current (U.S. EPA 1998 
http://www.epa.gov/superfund/lead/products/oswer98.pdf ) soil lead policy applies.  
 
Comment 13  A commenter asserted that EPA should adopt a risk-based cleanup standard for 
lead that is based on an appropriate depth. 
 
EPA Response: The cleanup goal for lead identified in this remedy is health-based. A unified 
cleanup goal was developed for this site due to the dynamic environment. Tidal currents 
regularly move and redistribute soils and sediments, resulting in an ongoing mixing of these 
media. These actions also may result in soils at depth being uncovered, which makes them 
available for exposure. In addition, the impact of storm surge and beach erosion also influences 
how soils and sediments are transported at the site and made available for direct contact 
exposure. For these reasons, EPA identified a health-based unified cleanup goal for lead that will 
be applied to both soils and sediments at all depths. 
 
Comment 14  A commenter indicated that EPA should consider a remedy that includes the use 
of slag containment features to increase storm protectiveness and erosion control. The 
commenter has asserted that EPA has failed to examine appropriately in situ treatments that 
would potentially minimize volume and toxicity of excavated soils and sediments.  
  
EPA Response: The EPA considered the approach of using slag containment features to increase 
storm protectiveness and erosion control early in the development of the FS. The results of this 
effort indicated that this approach was not viable and was not included as an alternative. For the 
Western Jetty, EPA discussed this possibility in June 2011 with the U. S. Army Corps of 
Engineers (USACE) NY District, which has jurisdiction over the jetty. USACE NY District 
officials indicated they would not approve the proposed jetty alternative that leaves the slag in-
place and encapsulates the jetty with concrete or grout. They are concerned that the 
concrete/grout would deteriorate over time because of the saltwater environment and wave 



 

action. They conclude that macroencapsulation would result in unacceptable long-term risks and 
maintenance obligations.   
 
The seawall is not under USACE NY District jurisdiction. Nonetheless, the USACE NY 
District’s reasons for rejecting this proposal at the jetty also apply to the seawall: with waves and 
saltwater (especially during storms), the macroencapsulation could deteriorate and eventually re-
expose slag to the elements.  
 
In situ treatment would not be effective in treating the boulder-sized hazardous slag as the 
treatment would require reduction of the slag size followed by treatment with cement. Such a 
crushing operation to reduce the slag size would be a highly intensive effort. The 
solidification/stabilization process would also increase the total weight of waste materials for 
disposal substantially, thereby increasing the transportation costs significantly. These operations 
would require a large open area at the site, which is lacking. Even if such operations could be 
sited, they would generate a significant amount of dust and extremely loud noise which are 
highly inappropriate for a residential/recreational area and would receive strong opposition from 
the local community. Finally, the cost saving from disposal in a Subtitle D landfill may not be 
sufficient to offset the on-site treatment cost.   
 
For the remainder of the hazardous contaminated soil/sediment, on-site treatment operations 
would be highly difficult to implement due to space limitations, multiple mobilizations and 
multiple types of operations (excavation/dredging, transfer, crushing, treatment) that would need 
to be performed simultaneously. This would have a significant impact on cost and schedule. It 
would be more cost-effective and easier to perform such treatment at the disposal facilities, 
which are generally better equipped to handle treatment operations. Although the transportation 
distance may be reduced, the number of trucks arriving and leaving the site to dispose of the soil 
and sediment would be the same or greater, due to the additional volume associated with 
application of the treatment agent. 
 
Comment 15 A commenter requested EPA to consider mechanical separation techniques (i.e., 
soil washing, gravity separation and magnetic separation) that could be used to reduce the 
volume of impacted soils and sediments that must be addressed at the site. The goal would be to 
save costs by rendering the slag-impacted soil and sediment-, nonhazardous so that it can be 
shipped to a local landfill, or enable it to achieve the cleanup level thereby eliminating the need 
for off-site disposal. The commenter also indicated a willingness to perform treatability studies 
to determine the effectiveness of the technologies in achieving the cleanup level and/or rendering 
the slag impacted soil and sediment to become non-hazardous wastes. 
 
EPA Response: The EPA considered the following mechanical separation techniques described 
below. 
 
Soil washing would only be effective for contaminants that can be dissolved into solution. It 
would not be effective for soil and sediment contaminated or impacted by slag and battery 
casings, as the slag and battery casing would not be dissolved.   
 



 

Magnetic separation depends on the ability of the magnet to attract the slag particles that contain 
iron. As a result, it would not be effective for the battery casings and associated wastes as these 
wastes do not contain iron. A field test performed on the slag showed that only a portion of the 
slag exhibited magnetic attraction. As a result, magnetic separation would only be partially 
effective as a separation process. Additionally, it is uncertain if this technology can render the 
slag-impacted soil and sediment to nonhazardous waste or enable it to meet the cleanup goal.   
 
Gravity separation could be effective in removing large slag particles but would be difficult in 
removing the fine fractions. Again, the degree of effectiveness is unknown. Additionally, the 
applicability of this technology for battery casings and associated wastes is questionable. 
 
Based on the discussion above regarding the technology limitations, it is likely that a treatment 
train using multiple technologies would be required in order to achieve the goals. The 
commenter failed to offer any success stories or case studies specific to lead in slag that can 
demonstrate the effectiveness of these technologies.  
 
The biggest problem EPA foresees with these technologies is their implementability, both 
technical and administrative. The limited space available at the site makes such operations 
extremely difficult to implement. Mechanical separation is a messy and noisy operation, 
requiring la lot of equipment and occupying a large footprint. The treatment requires multiple 
handling of the materials, resulting in dust generation. It also requires ample space to store the 
treated and untreated materials in piles. At the end, it is unclear if this would ultimately result in 
cost savings as the additional operations may offset the cost saved from the reduced disposal 
volumes. It is also likely that the treated soil and sediment may still require off-site disposal in a 
Subtitle D landfill. Therefore, the treatment may not save as much money as expected.  
 
On-site treatment will extend the construction completion schedule by as much as one year. This 
does not include the additional time required for bench- and pilot-scale treatability studies.  
 
On-site treatment could have significant short-term impact to the community (noise, dust, 
traffics, stock piles, schedule extension, etc.) and will receive strong opposition from the 
community. Administratively, it is not implementable. 
 
Selected Remedy 
 
Comment 16 Many comments were received from various groups and individuals, including the 
CAG and individual CAG members, the Township of Old Bridge and an individual Council 
member, environmental groups and local residents in support of EPA’s Selected Remedy 
(Alternative 2, Excavation/Dredging, Off-site Disposal and Monitoring). Old Bridge Township 
also issued a resolution urging EPA to proceed with implementation of the Selected Remedy.  
 
EPA Response: Comment noted. 
 
Comment 17 A commenter asserted that the Selected Remedy does not meet the criterion of 
cost-effectiveness as required by the NCP. 
 



 

EPA Response: The NCP states that "Each remedial action selected shall be cost-effective, 
provided that it first satisfies the threshold criteria …". Cost-effectiveness is determined by 
evaluating the following three of the five balancing criteria noted in §300.430(f)(i)B used to 
assess overall effectiveness: long-term effectiveness and permanence, reduction in toxicity, 
mobility or volume through treatment and short-term effectiveness. Overall effectiveness is then 
compared to cost to ensure that the remedy is cost-effective. A remedy shall be deemed cost-
effective if its costs are proportional to its overall effectiveness." 40 C.F.R. 300.430(f)(l)(ii)(D).  
 
Following the above requirements, EPA evaluated the overall effectiveness of the potential 
remedial alternatives presented in the FS by evaluating the alternatives against the three criteria: 
long-term effectiveness and permanence, reduction in toxicity, mobility or volume through 
treatment and short-term effectiveness. EPA then compared the overall effectiveness to cost to 
determine whether an alternative is cost-effective. EPA compared the capital, annual operation 
and maintenance, and present worth cost for each alternative. Of the remedial alternatives 
evaluated, EPA believes the Selected Remedy provides the highest degree of long-term 
protectiveness and represents a permanent solution for the site while being cost-effective. See 
also Response to Comment 14 and Section 10.2 of the ROD for a detailed analysis of the “cost-
effective” criterion. 
 
Comment 18 A commenter asserted that the Selected Remedy and on-site containment “are 
equally protective” and therefore “cost should be the tiebreaker.”  
 
EPA Response:  EPA believes that the Selected Remedy and the on-site containment alternatives 
do not provide the same degree of protection to human health and the environment, given the 
site’s geographic location. The Selected Remedy provides a significantly higher degree of long-
term effectiveness than alternatives which include on-site containment of hazardous waste and 
contaminated media. Each of the containment alternatives would involve creation of one or more 
containment cells in areas that are in close proximity to ecologically sensitive wetlands and the 
bay coastline, areas prone to flooding and destruction during storm events. The containment cells 
would also be located very close to residential areas and in close proximity of areas that are used 
for recreation by children and adults. The Selected Remedy, in contrast, would remove the 
source of contamination to a more stable location, specifically designed and operated for secure 
containment of contaminated materials. Additionally, materials that failed the TCLP testing 
would be treated, further reducing toxicity.  
 
Given the situation of the containment cells at the site’s coastal location, Alternatives 3, 4 and 5 
would not provide the same degree of overall protection as the off-site removal provided by 
Alternative 2. The fact that the contaminated media would remain on-site, and would continue to 
be subject to severe coastal weather events and would need to be managed and maintained in 
perpetuity makes a significant difference. These circumstances have been considered in the 
Evaluation of Alternatives section of the Proposed Plan. EPA believes that, for this site, it would 
be more cost-effective to address the slag and contaminated soil and sediment at one time rather 
than incur potential future costs from storm damage and the perpetual management of the 
containment on-site. Furthermore, there is limited land available for containment cell that is not 
prone to flooding and storm erosion at a site which includes ecologically sensitive areas, has 
nearby residential development in close proximity of areas used for recreation by children and 



 

adults. EPA believes one potential containment cell area, namely upland of Margaret’s Creek, 
would have a significant impact on the community. At this location, there is a community center, 
which is used daily as a school and would be only a few hundred feet from a potential 
containment cell. During construction of the containment cell the impacts to the school, adjacent 
residential areas and nearby wetlands would be significant. Ensuring the long-term integrity of 
containment cells near residential and recreational areas also presents concerns. The cells would 
be mounds that would likely attract exploration by children and young adults. Attempts to limit 
access (i.e., through fencing) would not only be inconsistent with the character and value of the 
surrounding natural area, but would likely be ineffective.  
 
Based on the preceding discussion, EPA believes removal of the slag waste from the coastal 
environment provides a level of permanence that alternatives involving on-site containment do 
not. There are existing off-site disposal facilities which can reliably accept and manage the waste 
in compliance with their operating permits. EPA does not believe that an on-site containment 
remedy and the Selected Remedy are equally protective; thus, considering “cost” as a tie-breaker 
is not warranted.  
 
Comment 19  A commenter suggested the Selected Remedy will have substantial negative 
short-term impacts not adequately considered by EPA. 
 
EPA Response:  EPA believes the FS has evaluated the short-term impacts of all alternatives 
appropriately and adequately. The selected remedy would include a significant amount of 
conventional construction work during removal and transport of contaminated materials. These 
construction activities would have some significant short‐term impact to the communities and 
workers such as truck traffic, noise, dust, and use of the fire access road in upland areas of the 
Margaret’s creek sector which would be heavily utilized for transportation during the off‐site 
disposal. In order to minimize impacts due to truck traffic, all disposal activities would be 
coordinated with the Old Bridge Fire District and performed in accordance with the township fire 
regulations. Emergency plans would be followed in order to allow easy, unhindered access for 
fire trucks to the fire access road during fire events. If necessary, a second access road may be 
constructed or the existing access road would be widened. 
 
The heavy construction equipment would generate noise. Increased particulate emissions may 
occur during the excavation activities. Working hours would be coordinated with Old Bridge 
Township and the Borough of Sayreville and dust control would be  implemented through the 
use of dust suppression techniques (e.g., water or foam sprays) to minimize impact to the local 
community. Storm water runoff would be controlled through the use of conventional, temporary 
storm water/erosion control features (e.g., berms, ditches, or silt fences).  
 
It should be noted that with the exception of the No Action alternative, all alternatives have these 
same short-term impacts. Indeed, alternatives that rely on containment cells would have 
additional construction–related impacts in close proximity of residential/recreational areas. The 
risks to on-site workers and nearby residents and community members under all of the 
alternatives will be mitigated by following appropriate health and safety protocols, by exercising 
sound engineering practices, and by using proper protective equipment. 
 



 

Comment 20  A commenter suggested that EPA did not fully assess “sustainability” in the 
Selected Remedy. The commenter also asserted that the use of biofuels would increase the cost 
of the Selected Remedy.  
 
EPA Response:  Section 9.1, Common Elements and Distinguishing Features of Alternatives, 
Green Remediation Considerations, provides a detailed discussion of sustainability for the 
Selected Remedy as well as for Alternatives 3, 4 and 5. Considerations for the Selected Remedy 
identified that the major energy consumption for Alternative 2 would be fuel used by 
construction equipment and vehicles, commutation to the site by workers, and transportation for 
importing clean rocks/fill and for off-site disposal of contaminated sediment, soil, slag and 
battery casings and associated wastes. Fuel efficient vehicles and equipment and biodiesel fuel 
would be used to the extent possible. Work sequence and trip planning would be implemented to 
minimize the work duration and number of trips. Water use under this alternative would be 
minimal, primarily for dust control and decontamination. Remediation would restore the 
contaminated land to beneficial use. 
 
In addition, the commenter fails to mention that the use of biofuels would also increase not only 
the cost for the Selected Remedy but also the costs for Alternatives 3 through 5 to a similar 
degree. 
 
Comment 21  A commenter asserted that off-site disposal of slag and other material is twice as 
expensive as on-site containment but is equal to off-site disposal in overall protectiveness. For 
that reason, the Selected Remedy does not comply with the “cost-effectiveness” requirement of 
the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA) and the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). 
The commenter stated that EPA must consider and adopt a remedy that places as much of the 
slag and other material as possible in an on-site containment unit, and consider other techniques 
to reduce costs. The commenter also asserted that remedies including on-site containment are 
fully protective of human health and the environment, comply with all ARARs, satisfy the long-
term effectiveness and permanence criterion, meet toxicity/volume/mobility reduction objectives 
to the same degree as the Selected Remedy, are fully implementable and that operation and 
maintenance of an on-site containment area does not impact the protectiveness of an on-site 
containment remedy.    
 
EPA Response:  EPA believes that the Selected Remedy complies with all selection criteria.  
Section 121 of CERCLA (42 U.S.C. § 9621 (b)(1)) states that “[t]he President shall select a 
remedial action that is protective of human health and the environment, that is cost-effective, 
and that utilizes permanent solutions … to the maximum extent practicable.” (Emphasis 
added.) EPA agrees that containment remedies are appropriate in suitable locations at certain 
sites, where they are protective of human health and the environment; but EPA disagrees that a 
containment remedy is appropriate for this site given its geography and land use.   
 
The Selected Remedy utilizes permanent solutions to the maximum extent practicable by 
removing all of the slag, battery casings and soils and sediments above cleanup standards. The 
removal and off-site disposal process is not reversible, thereby permanently reducing 
contaminant levels on-site. The Selected Remedy provides long-term protection to human health 



 

and the environment by eliminating the continued leaching and migration of contaminants and 
the need for further monitoring of the surface water. Further degradation of the recreational 
waters of the Raritan Bay will be prevented by this remedy. Excavation and off-site disposal 
provided by the Selected Remedy reduce toxicity, mobility or volume through treatment for any 
hazardous wastes to meet the Resource Conservation and Recovery Act (RCRA) Land Disposal 
Requirements. A detailed evaluation of how the Selected Remedy complies with all of the 
critieria can be found in the Decision Summary, Sections 12.0 and 13.0. 
 
Given the coastal location of the site, alternatives that include on-site containment would not be 
as effective in providing permanent long-term protection as the Selected Remedy, because 
contamination would remain in the on-site containment cells, subject to failure, breach or 
damage from severe coastal storms such as those experienced by this area over the last two 
years. Although the on-site containment remedies would initially provide a level of protection to 
human health and the environment, at this site such a remedy has an increased risk of remedy 
failure due to coastal destruction. This risk is in addition to the need for continued management 
and maintenance of the on-site containment cells in perpetuity. Placement of containment cells in 
close proximity of residential/recreational areas could present a sort of “attractive nuisance” to 
children or young adults, with the attendant potential for damage to the containment cells. Efforts 
to limit access to the cells through fencing are unlikely to be effective in the long term. 
 
The Selected Remedy provides the highest level of long-term effectiveness and permanence. The 
additional cost of the Selected Remedy, which is 58 percent higher than the least expensive 
alternative, is outweighed by the higher degree of long-term effectiveness and permanence it 
provides over the other alternatives, thereby satisfying the cost effectiveness criteria of Section 
121 of CERCLA. 
 
Addressing the remaining criteria, protection of the environment is a threshold criterion of the 
NCP that must be met. Removal of the slag and lead-contaminated media to a location prepared, 
managed and proven to be able to accept and contain the contamination, advances this criterion 
to a higher degree than on-site containment cells located in very close proximity to wetlands and 
within 50 feet of the bay in the Western Jetty area, and in areas used for recreation adjacent to 
residential areas. 
  
Regarding compliance with ARARs, improper or inadequate maintenance or external conditions 
(such as storm damage in high-risk flooding zones) could cause failure to comply with ARARs. 
Even though the alternatives which include on-site containment would be in compliance with 
ARARs under normal conditions, the risks of failure to comply are high with on-site containment 
alternatives, for the reasons discussed above. 

Regarding implementability, this includes both technical and administrative feasibility of 
implementing an alternative. Although there are some technical challenges to implementation (as 
noted in the FS), the on-site containment alternatives are technically implementable. However,  
the on-site containment remedies do not provide reduction of toxicity, mobility or volume 
through treatment. Additionally, the administrative implementability of on-site containment 
alternatives is doubtful because of the strong opposition from government, residents and those 
who use the area for recreation.  



 

For these reasons, EPA has determined that the Selected Remedy meets the criteria more 
effectively than any of the alternatives. 
 
Comment 22 A commenter suggested that operation and maintenance (O&M) of an on-site 
containment area would not impact the protectiveness of an on-site containment remedy.  
 
EPA Response:  Based on the detailed and comparative analysis provided in the FS, the O&M of 
the on-site containment cells significantly impacts the protectiveness. O&M, including long-term 
monitoring would be necessary for Alternatives 3, 4 and 5 because contaminated materials would 
remain on site following the implementation of the remedy. Long‐term monitoring would include 
periodic surface water and/or sediment sampling and analysis, in order to monitor contaminant 
concentrations over time in the vicinity of on‐site containment cells or in‐situ cap. This would be 
necessary to: identify any potentially toxic and/or mobile transformation products, assess the 
effectiveness of remedial action implemented, verify that the extent of contamination is not 
expanding downgradient, laterally or vertically, verify no unacceptable impact to potential 
receptors, detect new releases of contaminants to the environment or migration of existing 
contamination that could impact potential receptors, to demonstrate the efficacy of institutional 
controls that were put into place to protect potential receptors, and to verify attainment of RAOs. 
 
In addition, periodic inspections and maintenance activities would be performed for the on‐site 
containment cells and/or the in‐situ cap. Periodic inspections of containment structures and 
monitoring of surrounding groundwater conditions around the containment structures would be 
performed to: ensure that the cell or cap is successfully mitigating contaminant migration, 
confirm that the cell or cap is effective in reducing any current or future risks of exposure to 
acceptable levels and assess if repairs or additional remedies are necessary. The monitoring 
activities would also involve periodic inspections of the area to assess erosion and to confirm the 
structural integrity of the containment cell or cap, checking for proper drainage (for containment 
cells) or damage (for containment cells and cap) post storm events, and periodic groundwater 
monitoring in the downgradient vicinity of the containment cell in order to ensure effectiveness 
of containment. 
 
As noted above, the presence of containment cells in close proximity of residential/recreational 
areas is likely to attract attention from children and young adults, whose activities can 
compromise the integrity of the containment, imposing additional maintenance costs while 
potentially enabling exposure to contaminants until maintenance work is completed. (Fencing to 
limit access to the cells is not only inconsistent with the natural and recreational character of the 
area, but is unlikely to be effective over the long term.)    
 
 For the foregoing reasons EPA believes that O&M activities do impact the protectiveness of an 
on-site containment remedy. 
  
 On-site Containment 
 
Comment 23 Many of the commenters raised the concern that if a remedy were selected in 
which the contaminated materials were contained on-site, then this remedy would not be 
protective of human health and the environment.  



 

 
EPA Response:  During the planning of the FS, EPA considered a variety of remediation 
strategies and technologies. Each of these needed to meet the threshold criteria of protection of 
human health and the environment and compliance with applicable or relevant and appropriate 
requirements (ARARs), in order to be evaluated more fully. All remedies included in the FS, 
discussed in the Proposed Plan and presented at the public meeting meet these threshold criteria 
and would be protective of human health and the environment. However, for the reasons set out 
above, EPA determined that the long-term protectiveness of off-site disposal is significantly 
greater and more reliable than that of the other alternatives considered. 
 
Comment 24 A commenter asserted that on-site containment is fully protective of human health 
and the environment. The commenter expressed three opinions that on-site containment 
alternatives, which include Alternatives 3 through 5, are equally protective of human health and 
the environment as the Selected Remedy. The three opinions are: 1) lead is not highly mobile 
and has not migrated far from the location where it originally was deposited, and the principal 
transport mechanism is mechanical weathering; 2) containment systems are routinely used on 
Superfund sites and there are a variety of mechanisms to ensure isolation of the materials; and 3) 
the locations of the on-site containment cell proposed in Alternatives 3 to 5 would not be heavily 
impacted by even the most severe storm surges the area has experienced. 
 
EPA Response:  Several leaching tests performed during the RI using slag samples collected 
from the seawall sector and the jetty sector demonstrated that the lead in slag is mobile. Data 
from the slag leaching tests and semi-dynamic leach tests clearly show that the lead is leachable 
from slag cores within a period of hours, and hence is highly mobile. The presence of lead 
contamination in the bay, beaches and the upland areas also demonstrated that lead is mobile 
either through leaching or weathering.  
 
EPA agrees that on-site containment systems have been implemented successfully in suitable 
locations at appropriate Superfund sites. This site, however, is significantly less amenable to 
such a remedial approach due to the high risk of flooding and storm damage that may result in 
contaminant migration. Although engineering measures can potentially limit the damages from 
storm events to containment areas, they cannot entirely eliminate them or the potential for 
failures over the long term due to severe storm events. Additionally, the more robust the 
containment structure is made, the more inappropriate it becomes for this natural area adjacent to 
residential and recreational areas. For example, a concrete bunker could be designed that might 
withstand most storms, but that would dramatically increase the cost and be entirely inconsistent 
with the character and uses of the area. 
 
There are limited open spaces available at the site for on-site containment. Since the proposed 
locations of these on-site containment cells would be in areas that are at high-risk of flooding and 
coastal erosion, storm events may necessitate significant or even complete restoration depending 
on the extent of the storm damage. The on-site containment cells, as proposed under Alternatives 
3 through 5, likely would have sustained significant damages from recent storm events 
(Superstorm Sandy in 2012), which would have warranted significant restoration of the cell(s) to 
maintain protection of human health and the environment.  
 



 

It appears that the commenter did not take into account the location of all the containment cells 
that would be necessary to implement Alternatives 3 through 5. Based on the impacts from 
recent hurricanes in these areas, these locations would likely have been significantly impacted 
and the cells damaged. There is a general consensus in the scientific community that storm 
events will occur more frequently and be more severe in the future in the New York/New Jersey 
area. On-site containment cells, therefore, would be highly susceptible to future damage. 

It should also be noted that the damage due to Superstorm Sandy, although significant, was 
limited because of the direction of the storm surge near the site. In contrast, there were coastal 
areas nearby (such as Staten Island) where the storm surge effects occurred nearly a mile inland 
from the shore. This may have occurred at the site had the Superstorm Sandy taken a different 
course and made landfall at the site during high tide. The potential on-site containment cell area 
near the Western Jetty was inundated with flood water and sustained erosion damage during 
Superstorm Sandy. Had an on-site containment cell been located there, the structural integrity of 
the containment cell may have been compromised requiring reconstruction, evaluation and 
remediation of any contamination released from the containment cell. 
 
Comment 25  A commenter indicated that EPA has overstated the cost of on-site containment 
by incorrectly including costs for ground improvements when no such measures are likely to be 
required.  
 
EPA Response: Both EPA and the commenter are reviewing limited data to derive their 
opinions, given the absence of detailed geotechnical data for subsurface soils. Nonetheless, both 
parties agree that settlement could occur; the difference is in the degree of settlement to be 
reckoned with in evaluating remedial alternatives. EPA’s approach and assumptions regarding 
ground improvements are more conservative than those of the commenter, and appropriately so. 
Based on the surficial geologic cross section map (Figure 1-5 of the FS), it is clear that some of 
the areas designated for on-site containment cell construction occur on top of estuarine deposits 
consisting mostly of organic clay, silt and peat. Given the nature of these deposits, there is the 
potential for settlement and/or differential settling that may lead to structural failure of the cells. 
For this reason, EPA has adopted the conservative assumption that ground improvements would 
be required. The estuarine deposits underlying the site are susceptible to extensive, uneven 
settlement.  In the absence of deep geotechnical borings in the area has necessitated a 
conservative estimate for ground improvements is warranted and appropriate. 
 
Remedy Implementation 
 
Comment 26 Several comments were received that asked for specific details on the preferred 
remedy, including information of the duration of the project, access to the beach during the 
remedial action, how debris will be addressed and how impacts to marine habitats could be 
minimized.    
 
EPA Response:  The specific details of EPA’s preferred remedy will be developed during the 
remedial design. The information presented in the FS is based on high-level, conceptual designs 
that allow EPA to choose the remedy that best meets the nine criteria. Once EPA has selected a 
final remedy for the site, the remedial design will begin. This will include working with all 
involved parties, including the local communities and the CAG, to develop a plan to implement 



 

the remedy in an effective and efficient manner. Issues such as access to the beach, debris 
disposal and impacts on marine habitats will be addressed at that time.   
 
Comment 27 The commenter expressed concern that the low-cost bidder for cleanup will not do 
a sufficient cleanup job and disrupt the surrounding area.  
 
EPA Response:  The implementation of the remedy will be overseen by EPA. All work 
associated with the remedy implementation will be done in accordance with an approved 
remedial design in order to ensure the work is done properly while minimizing disruption to the 
surrounding area to the degree practicable. 
 
Comment 28 A commenter asserted that EPA's revised FS should have included a phased/OU 
alternative focusing first on removal of primary source material. 
 
EPA Response: It is EPA’s goal to complete all remedial actions as efficiently and cost-
effectively as possible, while minimizing short-term impacts to the community. During design, 
the strategy for implementing the various components of the remedy will be developed. An 
added constraint that has already been demonstrated has been the effects that storms can have on 
the redistribution of the contaminated media. Based on the long-shore currents of the tide, the 
implementation of the remedy must be sequenced in a specific order. 
 
 Institutional Controls 
 
Comment 29 The National Remedy Review Board’s (NRRB) comments and Region 2’s 
responses should include a discussion of Institutional Controls (IC) required for the various 
alternatives considered. The commenter believes that the Proposed Plan is not clear because it 
says “total removal” should have no IC. The ROD must specifically state no ICs are required, or 
if there could be ICs associated with the Proposed Plan, the specifics of those ICs and their bases 
must be clearly stated. 
 
EPA Response:   In the Proposed Plan, the sixth paragraph under the “Common Elements” 
subsection of the “Summary of Remedial Alternatives” section clearly states “… institutional 
controls (ICs) such as a deed notice or restrictive covenant would be required for portions of the 
site as one component of maintaining the long-term protectiveness of all alternatives with the 
exception of Alternative 2.” The ICs are addressed in Section 4.3.1.1 of the FS report and 
Section 9.1, Institutional Controls of the ROD.  
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Area 1: Laurence Harbor Seawall  The seawall along Old Bridge Waterfront Park west of Margaret's 
Creek to the beach area at the foot of Laurence Parkway.

Area 2: Laurence Harbor Beach  The beach area at the foot of Laurence Parkway between the 
western end of the seawall and the first jetty.

Area 3: Laurence Harbor 
Playground  The park playground adjacent to the western end of the seawall.

Area 4: Old Bridge Waterfront Park  The park area along the seawall (not including the playground) 
from the fence to the roadway.

Area 5: Laurence Harbor Beach  The beach area between the first and third jetty.
Area 6: Laurence Harbor Beach  The beach area between the third jetty and Cheesequake Creek 

Inlet eastern jetty.
Area 7: Cheesequake Creek Inlet  The inlet between the eastern and western jetties from the Route 

35 Bridge into Raritan Bay to the extent of sediment deposition.
Area 8: Cheesequake Creek Inlet 
Western Jetty  The jetty and adjacent subtidal area west of the inlet in Sayreville.
Area 11: Western Extent  The extent of the site west of Area 8.

Margaret's Creek Sector Area 9: Margaret's Creek
 The wetlands and upland areas associated with the Creek 
(between the beach and Route 35), including the adjacent beach 
(east of the Creek to the Middlesex County Pumping Station).

Background Area Area 10: Background Area The historical background sampling location.
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  Figure 5-1
Conceptual Site Model

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, NewJersey
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Figure 12-1
Selected Remedy

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

1. Remedy consists of removal and off-site disposal of contaminated materials, and monitoring of surface water.
2. The slag and battery casings/associated wastes will be removed from the areas shown and disposed of to Subtitle C landfill.
3. The contaminated soil will be excavated and disposed of to Subtitle D or Subtitle C landfill based on the TCLP test results.
4. The contaminated sediment will be dredged, dewatered and disposed of to a Subtitle D or Subtitle C landfill based on the TCLP test results.
5. The existing sewerline is based on Laurence Harbor Force Main Drawings, dated June 1986 and Laurence Harbor Interceptor overall site plan
dated March 2007 provided by Old Bridge Municipal Utilities Authority.
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Table 5-1
Summary of Volume Estimates

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Source 
Materials 
Volume

Source 
Materials 
Weight

Soil 
Weight

Sediment 
Weight

Total 
Volume

Total 
Weight

Cubic Yards Ton Surface Subsurface Total Ton Surface Subsurface Total Ton Cubic Yards Ton
Jetty Sector
Area 7 -               -           -       -               -       -         3,136    -              3,136    5,331        3,136           5,331     
Area 8 4,994            21,474     1,036    464               1,500   2,250     8,386    12,237        20,623  35,059      27,117         58,783   
Area 11 -               -           -       -               -       -         -       -              -       -            -               -         

Total 5,000            21,500     1,100    500               1,500   2,300     11,500  12,200        23,800  40,400      30,300         64,100   

Seawall Sector
Area 1 5,295            22,769     10,707  1,505            12,212 18,318   5,247    -              5,247    8,920        22,754         50,006   
Area 2 59                 254          3,232    10,220          13,452 20,178   3,459    815             4,274    7,266        17,785         27,698   
Area 3 -               -           -       -               -       -         -       -              -       -            -               -         
Area 4 -               -           -       1,018            1,018   1,527     -       -              -       -            1,018           1,527     
Area 5 9                   39            838       -               838      1,257     1,113    -              1,113    1,892        1,960           3,188     
Area 6 -               -           -       -               -       -         -       -              -       -            -               -         

Total 5,400            23,100     14,800  12,700          27,500 41,300   9,800    800             10,600  18,100      43,500         82,400   

Margaret's 
Creek Sector
Area 9 711               3,100       12,285  5,225            17,500 26,300   -       -              -       -            18,200         29,400   

Total All 
Sectors* 11,100          47,700     28,200  18,400          47,000 70,000   21,300  13,000        34,000  59,000      92,000         176,000 

CY - Cubic Yards

      rounded to the nearest thousand

Soil Volume, CY Sediment volume, CY

* - Total volumes and weights for source materials are rounded to the nearest hundred and the total volumes and weights for soil and sediment are 
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Table 5-2
Cleanup Levels for Chemicals of Concern for the Selected Remedy

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Media:  Surface Water                                                           
Site Area:  Raritan Bay Slag Superfund Site                           
Available Use:  Fishing                                                               
Controls to Ensure Restricted Use (if applicable):  N/A

Arsenic 36 µg/L NJDEP SWQC
Based on Saline water criteria - 
chronic3

Copper 3.1 µg/L NJDEP SWQC
Based on Saline water criteria - 
chronic3

Iron 1,000 µg/L National Recommended Water Quality 
Criteria

Based on freshwater water criteria - 
chronic4

Lead 24 µg/L NJDEP SWQC
Based on Saline water criteria - 
chronic3

Manganese 120 µg/L EPA Region 3 BTAG screening 
benchmark Based on freshwater value5

Vanadium 20 µg/L EPA Region 3 BTAG screening 
benchmark Based on freshwater value5

Zinc 81 µg/L NJDEP SWQC
Based on Saline water criteria - 
chronic3

Notes:

µg/L - microgram per liter NJDEP - New Jersey Department of Environmental Protection
BTAG - Biological Technical Assistance Group
mg/kg - milligrams per kilogram

OSWER - Office of Solid Waste and Emergency Response
SWQC - Surface Water Quality Criteria

400 mg/kg
Both OSWER screening level for 
residential soil and ecological risk based 
value.

3.  Chronic aquatic life protection criteria are determined with no exceedance at or above the minimum average seven consecutive day flow with a statistical recurrence interval of 10 years and expressed 
as four-day average.

Media:  Soil and Sediment                                                         
Site Area:  Raritan Bay Slag Superfund Site                                                    
Available Use:  Residential and Recreational                                             
Controls to Ensure Restricted Use (if applicable):  N/A

1. Developed from a CDC recommendation based on no more than 10% of the population should have a blood lead level greater than 10 ug/dl, as predicted from the IEUBK model.
2. Ecological risk based PRGs consist of the lowest concentration of lead which produced a lowest-observed-adverse-effect-level (LOAEL)- based hazard quotient of 1 in the most sensitive receptor 
evaluated in the food chain exposure models using site-specific sediment-to-food item bioaccumulation factors.

4. The Criterion Continuous Concentration (CCC) is an estimate of the highest concentration of a material in surface water to which an aquatic community can be exposed indefinitely without resulting in 
an unacceptable effect. 
5. Based on a survey of published standard acute aquatic toxicity tests using juvenile or adult organisms.  The test endpoints are the median lethal concentration (LC50) or median effective concentration 
(EC50) for death or some equivalent (e.g., immobilization).

See Notes 1 and 2

Cleanup Level Basis for Cleanup Level Risk at Cleanup LevelChemical of 
Concern

Lead
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Table 5-3
Summary of Volumes Addressed by Remedial Components 

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, NJ

Jetty 
Sector

Seawall 
and MC 
Sectors

Jetty 
Sector

Seawall 
and MC 
Sectors

Jetty 
Sector

Seawall 
and MC 
Sectors

Jetty 
Sector

Seawall 
and MC 
Sectors

Jetty 
Sector

Seawall 
and MC 
Sectors

Jetty 
Sector

Seawall 
and MC 
Sectors

Jetty 
Sector

Seawall 
and MC 
Sectors

Jetty 
Sector

Seawall 
and MC 
Sectors

Volume addressed by Off-
site Disposal (CY) *

5,000 6,100 25,300 55,700 - - 25,300 55,700 - - 10,400 - - - 19,600 -

Volume addressed by On-
site Containment (CY) *

- - - - 5,000 6,100 - - 5,000 6,100 5,700 55,700 5,000 6,100 5,700 55,700

Volume addressed by 
Capping (CY) *

- - - - - - - - - - 9,200 - - - - -

Total Volume (CY) * 5,000 6,100 25,300 55,700 5,000 6,100 25,300 55,700 5,000 6,100 25,300 55,700 5,000 6,100 25,300 55,700

Notes:
CY - Cubic Yards

MC - Margaret's Creek

Alternative 1 - No Action

Alternative 2 – Excavation/Dredging, Offsite Disposal, and Monitoring

Alternative 3 – Excavation/Dredging, On-Site Containment of Source Materials, Offsite Disposal of Soil And Sediment, Institutional Controls and Long-Term Monitoring

Alternative 4 – Excavation/Dredging, On-Site Containment, Off-Site Disposal, Capping, Institutional Controls and Long-Term Monitoring

Alternative 5 – Excavation/Dredging, On-Site Containment, Off-Site Disposal, Institutional Controls and Long-Term Monitoring

* - All volumes are rounded to the nearest hundred CY

Soil/Sediment

Alternative 2 Alternative 3 Alternative 4 Alternative 5

Source Materials Soil/Sediment Source Materials Soil/Sediment Source Materials Soil/Sediment Source Materials
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Table 7-1
Summary of Chemicals of Concern and Medium-Specific Exposure Point Concentrations

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Min Max

Sitewide Surface/Subsurface Soil - ingestion Lead 1.1 47700 J mg/kg 999/1046 208/2341 mg/kg Mean

Sitewide Surface/Subsurface Soil - ingestion Lead - TRW 3.3 400 mg/kg 191/191 - - -

Min Max

Area 2 Surface Soil Lead 6.7 3000 mg/kg 94/94 485 mg/kg Mean

Area 2 Surface Soil Lead - TRW 25 8800 mg/kg 32/32 685 mg/kg Mean

Key
mg/kg = milligram per kilogram
Mean - arithmetic mean concentration
Lead - TRW samples were collected in accordance with EPA Technical Review Workgroup (TRW) guidance (EPA 2000).  TRW samples are composite samples  
collected from the near surface (0-2 inches below the ground surface) as soil from this depth is assumed to be most readily ingested by children.  Lead - TRW 
samples  were utilized only in the IEUBK model to evaluate exposure to children.  
1: 208 incidates the EPC for current exposures, 234 indicates the EPC for future exposures

This table presents the primary chemical of concern (COC) and its exposure point concentration in soil (i.e., the concentration that will be used to estimate
the exposure and risk from lead).  The table includes the range of concentrations detected for lead, as well as the frequency of detection (i.e., the number
of times the chemical was detected in the samples collected at the site), the EPC and how it was derived.  

Scenario Timeframe: Future
Medium: Area 2 Surface Soil 

Summary of Chemicals of Concern and Medium-Specific Exposure Point Concentrations

Exposure
 Point

Scenario Timeframe: Current/Future
Medium: Sitewide Surface/Subsurface Soil 
Exposure Medium: Sitewide Surface/Subsurface Soil 

Exposure
 Point

Chemical of 
Concern

Concentration 
Detected

Concentration
 Units

Frequency of 
Detection

Exposure Point 
Concentration 

Exposure Point 
Concentration 

Units

Statistical 
Measure

Chemical of 
Concern

Concentration 
Detected

Concentration
 Units

Frequency of 
Detection

Exposure Point 
Concentration 

Exposure Point 
Concentration 

Units

Statistical 
Measure
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Table 7-2
Selection of Exposure Pathways
Raritan Bay Slag Superfund Site

Old Bridge/Sayreville, New Jersey

Scenario 
Timeframe

Medium Exposure
 Medium

Exposure 
Point

Receptor
Population

Receptor
 Age

Exposure 
Route

Type of 
Analysis

Rationale for Selection or 
Exclusion of Exposure Pathway

Dermal Quant

Ingestion Quant

Inhalation Quant
Dermal Quant

Ingestion Quant

Inhalation Quant
Adult, 

Adolescent 
(6-18 yrs), 
and Child

Dermal Quant

(0-6 yrs) Ingestion Quant
Inhalation Quant

Dermal Quant

Ingestion Quant
Inhalation Quant

Adult and 
Child

Dermal Quant

(0-6 yrs) Ingestion Quant
Inhalation Quant

Areas 3 and 4

Areas 3 and 4

Current Soil Surface 
Soil

Adult Outdoor workers may come into contact with 
contaminants in surface soil through incidental 
ingestion of and dermal contact with soil, and 
inhalation of particulates released from soil while 
working in the area.

Areas 5, 6, 
and Beach 

Area of Area 9

Recreational 
Users

Recreational users may come into contact with 
contaminants in surface soil through incidental 
ingestion of and dermal contact with soil, and 
inhalation of particulates released from soil while 
visiting beach in these areas.

Recreational users may come into contact with 
contaminants in surface soil through incidental 
ingestion of and dermal contact with soil, and 
inhalation of particulates released from soil while 
visiting playground and the surrounding area.

Outdoor Worker

Adult and 
Adolescent 
(6-18 yrs)

Recreational users may come into contact with 
contaminants in surface soil through incidental 
ingestion of and dermal contact with soil, and 
inhalation of particulates released from soil while 
visiting Area 1.

Area 2 Trespassers Adult and 
Adolescent 
(6-18 yrs)

Access to Area 2 is currently restricted by a fence. 
Public health hazard signs are posted warning no 
swimming, no sunbathing, and no fishing in the area. 
However, trespassers may gain access to the fenced 
area.  While trespassing, trespassers may come into 
contact with contaminants in surface soil through 
incidental ingestion of and dermal contact with soil, 
and inhalation of particulates released from soil.

Area 1 Recreational 
Users

Recreational 
Users
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Table 7-2
Selection of Exposure Pathways
Raritan Bay Slag Superfund Site

Old Bridge/Sayreville, New Jersey

Scenario 
Timeframe

Medium Exposure
 Medium

Exposure 
Point

Receptor
Population

Receptor
 Age

Exposure 
Route

Type of 
Analysis

Rationale for Selection or 
Exclusion of Exposure Pathway

Dermal Quant

Ingestion Quant
Inhalation Quant

Dermal Quant

Ingestion Quant
Inhalation Quant

All Areas 
(except Areas 
2, 8, and 11)

Pedestrian Adult and 
Adolescent 
(6-18 yrs)

Dermal Quant Pedestrians may come into contact with 
contaminants in surface soil through incidental 
ingestion of and dermal contact with soil, and 
inhalation of particulates released from soil while 
visiting the site.

Dermal Quant

Ingestion Quant
Inhalation Quant

Adult and 
Child

Dermal None

 (0-6 yrs) Ingestion None
Inhalation None

Dermal Quant

Ingestion Quant

Inhalation None

Current Soil Surface 
Soil

Surface 
and 

Subsurface 
Soil

All Upland 
Areas

Ground-
water

Ground-
water

All Areas Resident

Adult Construction/utility workers may encounter shallow 
groundwater at upland areas of Areas 6, 8, and 9 
where depth to groundwater is 10 feet or less. Routes 
of exposure include incidental ingestion of and 
dermal contact with groundwater.

Upland Area 
of Area 9

Recreational 
Users

Adult and 
Adolescent 
(6-18 yrs)

Recreational users may come into contact with 
contaminants in surface soil through incidental 
ingestion of and dermal contact with soil, and 
inhalation of particulates released from soil while 
visiting Margaret's Creek.

Construction/ 
Utility Worker

Adult Construction/Utility workers may come into contact 
with contaminants in soil through incidental ingestion 
of and dermal contact with soil, and inhalation of 
particulates released from soil while working in the 
upland areas.

Areas 8 and 
11

Trespassers Adult and 
Adolescent 
(6-18 yrs)

Access to Areas 8 and 11 is currently restricted by a 
fence. However, trespassers may gain access to the 
fenced area. While trespassing, trespassers may 
come into contact with contaminants in surface soil 
through incidental ingestion of and dermal contact 
with soil, and inhalation of particulates released from 
soil. 

Residents in the area are connected to the municipal 
water system. Groundwater is not used as a potable 
drinking water supply due to high salinity. 

All Upland 
Areas

Construction/ 
Utility Worker
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Table 7-2
Selection of Exposure Pathways
Raritan Bay Slag Superfund Site

Old Bridge/Sayreville, New Jersey

Scenario 
Timeframe

Medium Exposure
 Medium

Exposure 
Point

Receptor
Population

Receptor
 Age

Exposure 
Route

Type of 
Analysis

Rationale for Selection or 
Exclusion of Exposure Pathway

Dermal Quant

Ingestion Quant
Adult and 

Child 
Dermal Quant

(0-6 yrs) Ingestion Quant
Dermal Quant

Ingestion Quant

Dermal Quant
Ingestion Quant

Adult and 
Child 

Dermal Quant

(0-6 yrs) Ingestion Quant

Dermal Quant
Ingestion Quant

Adult and 
Child 

(0-6 yrs)

Current

Biota Biota Ingestion Quant People may consume self-caught fish and shellfish 
from the site. The angler scenario assesses exposure 
to adult anglers and young children (0 to 6 years old) 
who may consume fish and shellfish caught at the 
site by anglers. 

All Areas 
(except Areas 

3 and 4)

Angler

Recreational visitors may come into contact with 
surface water while visiting wetlands in Area 9. 
Routes of exposure include incidental ingestion of 
and dermal contact with surface water. 

Sediment Sediment Area 1 Recreational 
Users

Adult and 
Adolescent 
(6-18 yrs)

Recreational visitors may come into contact with 
sediment while visiting Area 1. Routes of exposure 
include incidental ingestion of and dermal contact 
with sediment. 

Areas 5, 6, 
and Beach 

Area of Area 9

Recreational 
Users

Recreational visitors may come into contact with 
sediment while visiting beach in these areas. Routes 
of exposure include incidental ingestion of and 
dermal contact with sediment. 

Wetland Area 
of Area 9

Recreational 
Users

Adult and 
Adolescent 
(6-18 yrs)

Recreational visitors may come into contact with 
sediment while visiting wetlands in Area 9. Routes of 
exposure include incidental ingestion of and dermal 
contact with sediment. 

Wetland Area 
of Area 9

Recreational 
Users

Surface 
Water

Surface 
Water

Area 1 Recreational 
Users

Adult and 
Adolescent 
(6-18 yrs)

Adult and 
Adolescent 
(6-18 yrs)

Recreational visitors may come into contact with 
surface water while visiting Area 1. Routes of 
exposure include incidental ingestion of and dermal 
contact with surface water. 

Areas 5, 6, 
and Beach 

Area of Area 9

Recreational 
Users

Recreational visitors may come into contact with 
surface water while visiting beach in these areas. 
Routes of exposure include incidental ingestion of 
and dermal contact with surface water.
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Table 7-2
Selection of Exposure Pathways
Raritan Bay Slag Superfund Site

Old Bridge/Sayreville, New Jersey

Scenario 
Timeframe

Medium Exposure
 Medium

Exposure 
Point

Receptor
Population

Receptor
 Age

Exposure 
Route

Type of 
Analysis

Rationale for Selection or 
Exclusion of Exposure Pathway

Dermal Quant

Ingestion Quant

Inhalation Quant
Dermal Quant

Ingestion Quant

Inhalation Quant

Adult, 
Adolescent 
(6-18 yrs), 
and Child

Dermal Quant

 (0-6 yrs) Ingestion Quant
Inhalation Quant

Dermal Quant

Ingestion Quant
Inhalation Quant

Adult and 
Child 

Dermal Quant

(0-6 yrs) Ingestion Quant

Inhalation Quant
Dermal Quant

Ingestion Quant
Inhalation Quant

Surface 
Soil

Future Soil

Trespassers may gain access to restricted areas. 
Trespassers may come into contact with 
contaminants in surface soil through incidental 
ingestion of and dermal contact with soil, and 
inhalation of particulates released from soil.

Recreational users may come into contact with 
contaminants in surface soil through incidental 
ingestion of and dermal contact with soil, and 
inhalation of particulates released from soil while 
visiting playground and the surrounding area.

Outdoor Worker Adult Outdoor workers may come into contact with 
contaminants in surface soil through incidental 
ingestion of and dermal contact with soil, and 
inhalation of particulates released from soil while 
working in the area.

Areas 5, 6, 
and Beach 

Area of Area 9

Recreational 
Users

Recreational users may come into contact with 
contaminants in surface soil through incidental 
ingestion of and dermal contact with soil, and 
inhalation of particulates released from soil while 
visiting beach in these areas.

Areas 3 and 4 Recreational 
Users

Areas 8 and 
11

Trespassers Adult and 
Adolescent 
(6-18 yrs)

Area 1 Recreational 
Users

Adult and 
Adolescent 
(6-18 yrs)

Recreational users may come into contact with 
contaminants in surface soil through incidental 
ingestion of and dermal contact with soil, and 
inhalation of particulates released from soil while 
visiting Area 1.

Area 2 Recreational 
Users

Adult and 
Adolescent 
(6-18 yrs)

Area 2 may be open to the public in the future. 
Recreational users may come into contact with 
contaminants in surface soil through incidental 
ingestion of and dermal contact with soil, and 
inhalation of particulates released from soil.
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Table 7-2
Selection of Exposure Pathways
Raritan Bay Slag Superfund Site

Old Bridge/Sayreville, New Jersey

Scenario 
Timeframe

Medium Exposure
 Medium

Exposure 
Point

Receptor
Population

Receptor
 Age

Exposure 
Route

Type of 
Analysis

Rationale for Selection or 
Exclusion of Exposure Pathway

Dermal Quant
Ingestion Quant

Inhalation Quant

All Areas 
(except Areas 

8 and 11)

Pedestrian Adult and 
Adolescent 
(6-18 yrs)

Dermal Quant Pedestrians may come into contact with 
contaminants in surface soil through incidental 
ingestion of and dermal contact with soil, and 
inhalation of particulates released from soil while 
visiting the site.

Dermal Quant
Ingestion Quant
Inhalation Quant

Adult and 
Child 

Dermal Quant

(0-6 yrs) Ingestion Quant
Inhalation Quant

Dermal Quant
Ingestion Quant

Inhalation None

Surface 
Soil

SoilFuture

Future Adult Construction/Utility workers may come into contact 
with contaminants in soil through incidental ingestion 
of and dermal contact with soil, and inhalation of 
particulates released from soil while working in the 
upland areas.

Ground-
water

Ground-
water

All Areas Resident Future development of the groundwater resource at 
the site is unlikely; however, in theory, potable water 
wells could be installed in the future. Future residents 
may come into contact with contaminants through 
ingestion of and dermal contact with groundwater, 
and inhalation of VOCs in groundwater while bathing 
or showering. 

All Upland 
Areas

Construction/ 
Utility Worker

Adult Construction/utility workers may encounter shallow 
groundwater at upland areas of Areas 6, 8, and 9 
where depth to groundwater is 10 feet or less. Routes 
of exposure include incidental ingestion of and 
dermal contact with groundwater.

Soil Surface 
and 

Subsurface 
Soil

All Upland 
Areas

Construction/ 
Utility Worker

Upland Area 
of Area 9

Recreational 
Users

Adult and 
Adolescent 
(6-18 yrs)

Recreational users may come into contact with 
contaminants in surface soil through incidental 
ingestion of and dermal contact with soil, and 
inhalation of particulates released from soil while 
visiting Margaret's Creek.
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Table 7-2
Selection of Exposure Pathways
Raritan Bay Slag Superfund Site

Old Bridge/Sayreville, New Jersey

Scenario 
Timeframe

Medium Exposure
 Medium

Exposure 
Point

Receptor
Population

Receptor
 Age

Exposure 
Route

Type of 
Analysis

Rationale for Selection or 
Exclusion of Exposure Pathway

Dermal Quant

Ingestion Quant

Adult and 
Child 

Dermal Quant

(0-6 yrs) Ingestion Quant

Dermal Quant

Ingestion Quant
Dermal Quant

Ingestion Quant

Adult and 
Child

Dermal Quant

 (0-6 yrs) Ingestion Quant
Dermal Quant

Ingestion Quant
Adult and 

Child

 (0-6 yrs)

Key
Quant = Quantitative risk analysis performed   None = Risk analysis not performed

Surface 
Water

Surface 
Water

Future

Sediment Sediment

Biota Biota Ingestion Quant People may consume self-caught fish and shellfish 
from the site. The angler scenario assesses exposure 
to adult anglers and young children (0 to 6 years old) 
who may consume fish and shellfish caught at the 
site by anglers. 

Adult and 
Adolescent 
(6-18 yrs)

Recreational visitors may come into contact with 
surface water while visiting wetlands in Area 9. 
Routes of exposure include incidental ingestion of 
and dermal contact with surface water. 

Area 1 Recreational 
Users

Adult and 
Adolescent 
(6-18 yrs)

Recreational visitors may come into contact with 
sediment while visiting Area 1. Routes of exposure 
include incidental ingestion of and dermal contact 
with sediment. 

Areas 2, 5, 6, 
and Beach 

Area of Area 9

Recreational 
Users

Recreational visitors may come into contact with 
sediment while visiting beach in these areas. Routes 
of exposure include incidental ingestion of and 
dermal contact with sediment. 

Wetland Area 
of Area 9

Recreational 
Users

Adult and 
Adolescent 
(6-18 yrs)

Recreational visitors may come into contact with 
sediment while visiting wetlands in Area 9. Routes of 
exposure include incidental ingestion of and dermal 
contact with sediment. 

Wetland Area 
of Area 9

Recreational 
Users

All Areas 
(except Areas 

3 and 4)

Angler

Adult and 
Adolescent 
(6-18 yrs)

Recreational visitors may come into contact with 
surface water while visiting Area 1. Routes of 
exposure include incidental ingestion of and dermal 
contact with surface water. 

Areas 2, 5, 6, 
and Beach 

Area of Area 9

Recreational 
Users

Recreational visitors may come into contact with 
surface water while visiting beach in these areas. 
Routes of exposure include incidental ingestion of 
and dermal contact with surface water.

Area 1 Recreational 
Users
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Table 7-3
Non-Cancer Toxicity Data Summary

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Chemicals 
of Concern

Chronic/
Subchronic

Oral RfD
Value

Oral RfD 
Units

Absorp.
Efficiency 
(Dermal)

Adjusted RfD 
(Dermal)

Adj. Dermal 
RfD Units

Primary 
Target 
Organ

Combined
Uncertainty
/Modifying 

Factors

Sources 
of RfD Target 

Organ

Dates of
RfD

Lead Chronic - - 1 - - - - - -

Chemicals 
of Concern

Chronic/
Subchronic

Inhalation 
RfC

Inhalation 
RfC Units

Primary 
Target 
Organ

Inhalation RfD
 (If available)

Inhalation RfD 
Units 

(If available)

Combined
Uncertainty
/Modifying 

Factors

Sources 
of RfD Target 

Organ

Dates of RfC

Lead Chronic  - - - - - - - -

Key
- : no available data

Lead is not evaluated in the same manner as other contaminants.  EPA has not published conventional quantitative toxicity values for lead because 
available data suggest a very low or possibly no threshold for adverse effects, even at exposure levels that might be considered background.  However,
the toxicokinetics of lead are well understood and indicate that lead is regulated based on the blood lead concentration.  In lieu of evaluating risk using 
typical intake calculations and toxicity criteria, EPA developed models specifically to evaluate lead exposures.  For this baseline human health risk
assessment, blood lead concentrations were estimated using the Integrated Exposure Uptake Biokinetic model (IEUBK) and the Adult Lead Model 
(ALM).  Lead only posed risk via the ingestion of soils exposure scenario.  

Pathway: Ingestion/Dermal

Pathway: Inhalation

Non-Cancer Toxicity Data Summary
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Table 7-4
Cancer Toxicity Data Summary

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Chemical of Concern Oral Cancer
Slope Factor

Units Adjusted 
Cancer Slope 

Factor
(for Dermal)

Slope 
Factor
Units

Weight of
Evidence/

Cancer
Guideline

Source Date

Lead - - - - B2 IRIS 1/2/2013

Chemical of Concern Unit Risk Units Inhalation 
Cancer Slope

Factor

Slope 
Factor Units

Weight of
Evidence/

Cancer
Guideline

Source Date

Lead - - - - - - -

Key
- : no available data
IRIS: Integrated Risk Information System

Weight of Evidence definitions:
A: Human carcinogen

B1: Probable human carcinogen - Indicates that limited human data are available
B2: Probable human carcinogen - Indicates sufficient evidence in animals and 

inadequate or no evidence in humans
C: Possible human carcinogen
D: Not classifiable as a human carcinogen
E: Evidence of noncarcinogenicity

Lead, the sole risk driver at the Raritan Bay Slag site, is not evaluated for carcinogenic risk.  There is no
 evidence of carcinogenic endpoints in humans.  

Cancer Toxicity Data Summary

Pathway: Ingestion/ Dermal

Pathway: Inhalation
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Table 7-5
Risk Characterization Summary - Non-Carcinogens

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Ingestion Inhalation Dermal Exposure 
Routes Total

Soil Sitewide Surface & 
Subsurface Soil

Sitewide Surface & 
Subsurface Soil - 

ingestion
Lead - - - - -

Ingestion Inhalation Dermal Exposure 
Routes Total

Soil Area 2 Surface Soil Area 2 Surface Soil - 
ingestion Lead - - - - -

Key
- : no available data

Lead can affect almost every organ and system in the human body.  In children, the main target for lead toxicity is the nervous system; for 
adult females, it is the development of fetuses.  Protection of young children is considered achieved if the odds of a typical or hypothetical  
child with blood lead levels (BLLs) greater than 10 micrograms per deciliter or greater is no more than 5 percent.  At the Raritan Bay Slag 
site, BLLs may reach 11% greater than 5 micrograms per deciliter for the developing fetuses of adult female construction/utility workers and
42% in child recreators.  

Risk Characterization Summary - Non-Carcinogens

Scenario Timeframe: Current/Future
Receptor Population: Developing Fetuses of Female Construction/Utility Workers   
Receptor Age: Adult              

Medium Exposure Medium Exposure Point Chemical Of Concern Primary target Organ Non-Carcinogenic Hazard Quotient

Scenario Timeframe: Future
Receptor Population: Recreators   
Receptor Age: Child              

Medium Exposure Medium Exposure Point Chemical Of Concern Primary target Organ Non-Carcinogenic Hazard Quotient
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Table 7-6
Risk Characterization Summary - Carcinogens

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Ingestion Inhalation Dermal Exposure 
Routes

Total

Soil Sitewide Surface & 
Subsurface Soil

Sitewide Surface & 
Subsurface Soil - 

ingestion
Lead - - - -

Ingestion Inhalation Dermal Exposure 
Routes

Total

Soil Area 2 Surface Soil Area 2 Surface Soil - 
ingestion Lead - - - -

Key
- : no available data

Lead, the sole risk driver at the Raritan Bay Slag site, is not evaluated for carcinogenic risk.  There is no evidence of 
carcinogenic endpoints in humans.  

Scenario Timeframe: Current/Future
Receptor Population: Developing Fetuses of Female Construction/Utility Workers     
Receptor Age: Adult              

Medium Exposure Medium Exposure Point Chemical Of Concern  Carcinogenic Risk

Risk Characterization Summary - Non-Carcinogens

Scenario Timeframe: Future
Receptor Population: Recreators    
Receptor Age: Child              

Medium Exposure Medium Exposure Point Chemical Of Concern  Carcinogenic Risk
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Table 7-7
Integrated Exposure Uptake BioKinetic Lead Model

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Soil 
(mg/kg)

Groundwater
(µg/L)

Tissue 
(mg/kg)

Recreational User Areas 5, 
6, and 
Beach 
Area of 
Area 9 

Incidental Ingestion of Soil 68 -- -- 1.6 0.004%

Ingestion of Hard Clam -- -- 1.696 3.8 1.85%

Ingestion of Ribbed Mussel -- -- 0.361 3.1 0.58%

Ingestion of Blue Crab Muscle -- -- 0.111 2.9 0.44%

Ingestion of Blue Crab Muscle 
Plus Hepatopancreas

-- -- 0.102 2.9 0.44%

Incidental Ingestion of Soil 485 (total lead) -- -- 5.4 9.68%

Incidental Ingestion of Soil 685 (fine 
fraction, 

bioavailability 
42%)

-- -- 9.1 42.16%

Areas 5, 
6, and 
Beach 
Area of 
Area 9 

Incidental Ingestion of Soil 67.96 -- -- 1.6 0.004%

Resident All Areas Ingestion of Groundwater as 
Drinking Water Source

-- 10.57 -- 3.4 1.007%

Ingestion of Hard Clam -- -- 1.696 3.8 1.85%

Ingestion of Ribbed Mussel -- -- 0.36 3.1 0.58%

Ingestion of Blue Crab Muscle -- -- 0.111 2.9 0.44%

Ingestion of Blue Crab Muscle 
Plus Hepatopancreas

-- -- 0.102 2.9 0.44%

Key
mg/kg = milligram per kilogram
µg/dL = microgram per deciliter 
µg/L = micrograms per liter
-- = not applicable
1 Target blood lead level of concern = 10 µg/dL
Bold indicates value exceeds the 5% probability threshold of concern 

Percentage of Children with Blood Lead 
Concentrations Above 10 µg/dL 1

Current

Angler All Areas 
(except 
Areas 3 
and 4)

Scenario Time Frame Receptor Population Exposure 
Area Model Output Categories

Lead Concentration 
Geomean Blood Lead 
Concentration (µg/dL)

Future Recreational User Area 2

Angler All Areas 
(except 
Areas 3 
and 4)
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Table 7-8
Adult Lead Model

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Soil
(mg/kg)

Tissue
(mg/kg)

Adult Incidental Ingestion of Soil 557 -- 1.7 4.1 0.08%

Adolescent Incidental Ingestion of Soil 557 -- 1.7 4.1 0.08%

Area 5, Area 6, and 
Beach Area of 

Area 9 

Adult Incidental Ingestion of Soil 68 -- 1.1 2.6 0.004%

Adult Incidental Ingestion of Soil 251 -- 1.3 3.1 0.02%

Adolescent Incidental Ingestion of Soil 251 -- 1.3 3.1 0.02%

Adult Incidental Ingestion of 
Sediment

117 -- 1.2 2.7 0.01%

Adolescent Incidental Ingestion of 
Sediment

117 -- 1.0 2.4 0.002%

Adult Incidental Ingestion of Soil 215 -- 2.0 4.7 0.17%

Adolescent Incidental Ingestion of Soil 215 -- 2.0 4.7 0.17%

Construction/
Utility Worker

All Upland Areas Adult Incidental Ingestion of Soil  
(Surface and Subsurface) 

408 -- 5.4 12.8 11.14%

Ingestion of Hard Clam -- 1.7 2.3 5.4 0.37%

Ingestion of Ribbed Mussel -- 0.36 1.3 3.0 0.01%

Ingestion of Blue Crab Muscle -- 0.11 1.1 2.6 0.004%

Ingestion of Blue Crab Muscle 
Plus Hepatopancreas

-- 0.11 1.1 2.6 0.004%

Angler All Areas (except 
Areas 3 and 4)

Adult

Estimated Adult/ Adolescent 
Blood Lead Concentrations

Estimated Fetal Blood 
Concentrations (µg/dL)

Probability 
of Fetal 

Blood Lead 
Current Recreational 

User
Area 1

Upland Area of 
Area 9

Wetland Area of 
Area 9 

Pedestrian All Areas (except 
Areas 2, 8 and 11)

Lead 
Scenario 

Time Frame
Receptor 

Population Exposure Area Receptor Model Output Categories
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Table 7-8
Adult Lead Model

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Soil
(mg/kg)

Tissue
(mg/kg)

Estimated Adult/ Adolescent 
Blood Lead Concentrations

Estimated Fetal Blood 
Concentrations (µg/dL)

Probability 
of Fetal 

Blood Lead 

Lead 
Scenario 

Time Frame
Receptor 

Population Exposure Area Receptor Model Output Categories

Adult Incidental Ingestion of Soil 557 -- 1.7 4.1 0.08%

Adolescent Incidental Ingestion of Soil 557 -- 1.7 4.1 0.08%

Incidental Ingestion of Soil, 
total lead

485 -- 1.6 3.9 0.06%

Incidental Ingestion of Soil, 
fine fraction

685 -- 2.3 5.4 0.35%

Area 5, Area 6, and 
Beach Area of 

Area 9 

Adult Incidental Ingestion of Soil 68 -- 1.1 2.6 0.004%

Adult Incidental Ingestion of Soil 251 -- 1.3 3.1 0.02%

Adolescent Incidental Ingestion of Soil 251 -- 1.3 3.1 0.02%

Adult Incidental Ingestion of 
Sediment

117 -- 1.2 2.7 0.01%

Adolescent Incidental Ingestion of 
Sediment

117 -- 1.0 2.4 0.002%

Adult Incidental Ingestion of Soil 234 -- 2.1 4.9 0.22%

Adolescent Incidental Ingestion of Soil 234 -- 2.1 4.9 0.22%
Construction/ 
Utility Worker

All Upland Areas Adult Incidental Ingestion of Soil  
(Surface and Subsurface) 

408 -- 5.4 12.8 11.14%

Ingestion of Hard Clam -- 1.7 2.3 5.4 0.37%

Ingestion of Ribbed Mussel -- 0.36 1.3 3.0 0.01%

Ingestion of Blue Crab Muscle -- 0.11 1.1 2.6 0.004%

Ingestion of Blue Crab Muscle 
Plus Hepatopancreas

-- 0.11 1.1 2.6 0.004%

Key
mg/kg = milligram per kilogram
µg/dL = microgram per deciliter 
-- = not applicable
1 Target blood lead level of concern = 10 µg/dL
Bold indicates value exceeds the 5% probability threshold of concern 
Adult exposure to groundwater is covered under Integrated Exposure Uptake Biokinetic Model for Lead in Children

Future Recreational 
User

Area 1

Area 2 Adult

Upland Area of 
Area 9

Wetland Area of 
Area 9 

Pedestrian All Areas (except 
Areas 8 and 11)

Angler All Areas (except 
Areas 3 and 4)

Adult
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Table 7-9
Summary of Toxicity Data Used to Screen Chemicals of Concern

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Soil

To evaluate soil quality at the site, soil concentrations were compared to ecological screening criteria for soil toxicity to terrestrial plants, terrestrial invertebrate, avian and mammalian receptors. 
These criteria are literature values that are based on laboratory studies. The literature values used in developing this Record of Decision (ROD) were based on the following:

United States Environmental Protection Agency (EPA) Ecological Soil Screening Levels (EcoSSLs) (EPA 2003 to 2008) - These values represent concentrations of contaminants in soil that are 
protective of ecological receptors that commonly come into contact with and/or consume biota that live in or on soil. Eco-SSLs are derived separately for four groups of ecological receptors: 
plants, soil invertebrates, birds, and mammals. As such, these values are presumed to provide adequate protection of terrestrial ecosystems.

Preliminary Remediation Goals (PRGs) for Ecological Endpoints (Efroymson et al. 1997) - These values consist of media and chemical specific upper concentration limits anticipated to be 
protective of ecological receptors. These values tend to correspond to minimal and acceptable levels of effects on individual organisms which would be expected to cause minimal effects on 
ecological populations and communities.

EPA Region 5, Resource, Conservation, and Recovery Act (RCRA) Ecological Screening Levels (ESLs) (EPA 2003) - These values represent a compilation of protective benchmarks for various 
media-specific ecological receptors intended to function as screening levels. 

Sediment
To evaluate sediment quality at the site, sediment concentrations were compared to ecological screening criteria for sediment toxicity to benthic macroinvertebrates. These criteria are literature 
values that are based on studies of a wide variety of aquatic systems. The literature values used in developing this ROD were based on the following: 

Effects Range Low (ERL) (Long and Morgan 1990) – These values represent the lowest 10
th percentile of concentrations at which toxic effects were observed. At concentrations below the ERL, 

toxic effects are rarely expected. 

Effects Range Median (ERM) (Long and Morgan 1990) – These values represent the 50
th percentile (median) at which toxic effects were observed. At concentrations above the ERM, toxic effects 

are likely to occur. 

EPA Region 3 Biological Technical Assistance Group (BTAG) Marine Sediment Screening Benchmarks (EPA 2006) - These values represent concentrations protective of marine receptors. 
Values for iron and endosulfan II consist of freshwater sediment ESLs as directed by the reference document when no marine values were available.

Surface Water
To evaluate surface water quality at the site, surface water concentrations were compared ecological screening criteria for surface water toxicity to aquatic receptors. These criteria are literature 
values that are based on laboratory studies. The literature values used in developing this ROD were based on the following:

New Jersey Department of Environmental Protection (NJDEP) Surface Water Quality Standards, Saline Water Chronic Values (NJDEP 2009) - These water quality criteria are developed for 
individual pollutants to protect aquatic life (survival, growth and reproduction of plants and animals) that live in saline waters.

EPA Region 3 BTAG Marine Screening Benchmarks (EPA 2006) - These values represent concentrations protective of aquatic freshwater receptors (fish and invertebrate). Values for iron, 
manganese and vanadium consist of freshwater ESLs as directed by the reference document as no marine values were available.

EPA National Recommended Water Quality Criteria (EPA 2002) – These values consist of a compilation of recommended water quality criteria for the protection of aquatic life in surface water, 

and provide guidance for states and tribes to use in adopting water quality standards.
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Table 7-9
Summary of Toxicity Data Used to Screen Chemicals of Concern

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Food Chain Model Evaluations
Toxicity Reference Values (TRVs) are species-specific and chemical-specific estimates of an exposure level that is not likely to cause unacceptable adverse effects on growth, reproduction, or 
survival.  When evaluating risks to wildlife via ingestion pathways, dose-based (expressed in units of mg/kg-day) are typically used. The literature values used in developing this ROD were based 
on the following:

Toxicological Benchmarks for Wildlife: 1996 Revision - These benchmarks consider contaminant exposure through oral ingestion of contaminated media and consist of no observed adverse 
effect level (NOAEL) and lowest observed adverse effect level (LOAEL) -based benchmarks. The NOAEL-based benchmarks represent values believed to be nonhazardous for the listed wildlife 
species; LOAEL -based benchmarks represent threshold levels at which adverse effects are likely to become evident.  The benchmark for lead is based upon a reproduction endpoint. (Sample et. 
al 1996). 

References:

United States Environmental Protection Agency (EPA). 2003 - 2008. Ecological Soil Screening Level (Eco-SSL) Guidance and Documents. http://www.epa.gov/oswer/riskassessment/ecorisk/ecossl.htm
EPA. 2006. EPA Region 3 Biological Technical Assistance Group Screening Benchmarks, Mid-Atlantic Risk Assessment: Ecological Risk Assessment. http://www.epa.gov/reg3hwmd/risk/eco/index.htm
EPA. 2003. EPA Region 5 Resource Conservation and Recovery Act (RCRA) Ecological Screening Levels. August.
EPA  2002. EPA National Recommended Water Quality Criteria. Chronic Values for Saltwater. EPA822-R-02-047. November

New Jersey Department of Environmental Protection. 2009.  Ecological Screening Criteria. March. http://www.nj.gov/dep/srp/guidance/ecoscreening

Efroymson, R.A., G.W. Suter II, B.E. Sample, and D.S. Jones. 1997. Preliminary Remediation Goals for Ecological Endpoints, Prepared for the Department of Energy by Lockheed-Martin Energy Systems, Oak 
Ridge National Laboratory. ES/ER/TM/-162/R2. August.

Long, E. R., and L G. Morgan. 1990. The potential for biological effects of sediment-sorbed contaminants tested in the National Status and Trends Program. NOAA Tech. Memo. NOS OMA 52. US National Oceanic 
and Atmospheric Administration, Seattle, Washington, 175 pp.

Sample, B.E., D.M. Opresko, and G.W. Suter II. 1996 Revison. Toxicological Benchmarks for Wildlife, Revision, Prepared for the Department of Energy by Lockheed-Martin Energy Systems, Inc., Oak Ridge 
National Laboratory. ES/ER/TM-86/R3. June.
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Table 7-10
Occurrence, Distribution, and Selection of Chemicals of Concern

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Copper (dissolved) 3.1 J 82.6 J NC ND 3.1 NRWCQ 26.6 Yes
Lead (dissolved) 11.9 J 1,780 J NC ND 8.1 NRWCQ 220 Yes

Arsenic (total) 2.7 J 70.9 44.2 ND 36 NJDEP CV 1.2 Yes
Copper (total) 32.4 J 154 J 154 * ND 3.1 NJDEP CV 50 Yes

Iron (total) 345 J 6,320 J 2,278 ND 300 EPA R3 7.6 Yes
Lead (total) 6.7 J 1,580 J 675 ND 24 NJDEP CV 28 Yes

Manganese (total) 60.3 J 309 J 206.8 73.7 120 EPA R3 1.7 Yes
Vanadium (total) 65.2 J 65.2 J 65.2 * ND 20 EPA R3 3.3 Yes

Zinc (total) 67.4 J 255 J 255 * ND 81 NJDEP CV 3.1 Yes
Arsenic (dissolved) 2.5 J 79.7 49.8 ND 36 NJDEP CV 1.4 Yes
Copper (dissolved) 45.2 J 197 J 197 * ND 3.1 NJDEP CV 64 Yes

Iron (dissolved) 348 J 7,900 J 2,763 ND 300 EPA R3 9.2 Yes
Lead (dissolved) 5.1 J 1,810 J 1,810 * ND 24 NJDEP CV 75 Yes

Manganese (dissolved) 77.7 J 330 J 215.9 ND 120 EPA R3 1.8 Yes
Vanadium (dissolved) 63.8 J 63.8 J 63.8 * ND 20 EPA R3 3.2 Yes

Zinc (dissolved) 81.6 J 363 J 363 * ND 81 NJDEP CV 4.5 Yes
Notes
1 - value consists of the 95% Upper Confidence Level (UCL) of mean concentrations of chemicals detected in each exposure media
2 - background concentrations consist of the 95% Upper Prediction Limit (UPL) for each exposure media
3 - hazard quotient is defined as the 95% UCL of a chemical divided by it's ecological screening value
mg/kg - milligrams per kilogram
µg/L - micrograms per liter
J - estimated value
NC - not calculated
ND - chemical not detected in background samples
Eco-SSL - United States Environmental Protection Agency (EPA) Ecological Soil Screening Levels (EcoSSLs) for Lead. March 2005
EPA R3 - EPA Region 3 Biological Technical Assistance Group Marine Screening Benchmarks (freshwater values as directed),  July 2006
NJDEP ER-M - New Jersey Department of Environmental Protection (NJDEP) Site Remediation Program. 2009. Marine/Estuarine Sediment Screening Guidelines. Effects Range-Medium (ER-M) va
NJDEP CV - NJDEP Surface Water Quality Standards, Saline Water Chronic Values (dissolved criteria), January 2011
NRWQC - EPA National Recommended Water Quality Criteria. Chronic Values for Saltwater, November 2002 
* - 95% UCL unable to be calculated due to less than the required number of detections needed to calculate; maximum detected concentration used

Area 8 Surface Water (µg/L)

218

Lead

Lead 181.512 5,860 1,098

1.7 J 10,200 J 612.5 Eco-SSL 56

Area 1 Surface Water (µg/L) 

Area 9 Soil (mg/kg)

Area 1 Sediment (mg/kg)

5.7

Ecological 
Screening 

Value Source

Hazard 
Quotient3

Chemical of 
Concern?

Exposure Media 
(concentration unit)

Minimum 
Concentra

tion

Maximum 
Concentrati

on

95% UCL of 
the Mean1

Chemical of Potential 
Concern

Background 
Concentration2

Ecological 
Screening 

Value

NJDEP ER-M 5.0 Yes

Yes11
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Table 7-11
Ecological Exposure Pathways of Concern

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Exposure 
Medium

Sensitive 
Environment 

Present?
Receptor

Threatened/
Endangered 

Species
Exposure Routes Assessment Endpoints2 Measurement Endpoints

Soil Invertebrates No Ingestion and direct 
contact with chemicals in 
soil

Survival, growth, and reproduction 
of terrestrial organisms (including 
plants and invertebrates) utilizing 
Area 9

Evaluate the toxicity of chemicals 
through a comparison of soil 
exposure point concentrations to 
ecological screening levels

Plants Uptake of chemicals in 
soil

Survival, growth, and reproduction 
of terrestrial organisms (including 
plants and invertebrates) utilizing 
Area 9

Evaluate the toxicity of chemicals 
through a comparison of soil 
exposure point concentrations to 
ecological screening levels

Insectivorous birds No Incidental ingestion of 
chemicals in soil and 
ingestion of 
contaminated soil 
invertebrates

Survival, growth, and reproduction 
of insectivorous birds utilizing Area 
9

Evaluate daily dietary exposure to 
chemicals in soil via food chain 
exposure model using the 
American robin (Turdus 
migratorius )

Insectivorous mammals No Incidental ingestion of 
chemicals in soil and 
ingestion of 
contaminated soil 
invertebrates

Survival, growth, and reproduction 
of insectivorous mammals utilizing 
Area 9

Evaluate daily dietary exposure to 
chemicals in soil via food chain 
exposure model using the short-
tailed shrew (Blarina brevicauda )

Carnivorous birds No Incidental ingestion of 
chemicals in soil and 
ingestion of 
contaminated small 
mammals

Survival, growth, and reproduction 
of carnivorous birds utilizing Area 9

Evaluate daily dietary exposure to 
chemicals in soil via food chain 
exposure model using the 
American kestrel (Falco 
sparverius )

Carnivorous mammals No Incidental ingestion of 
chemicals in soil and 
ingestion of 
contaminated small 
mammals

Survival, growth, and reproduction 
of carnivorous mammals utilizing 
Area 9

Evaluate daily dietary exposure to 
chemicals in soil via food chain 
exposure model using the red fox 
(Vulpes vulpes )

Terrestrial herbivorous 
birds

No Incidental ingestion of 
chemicals in soil and 
ingestion of 
contaminated plants

Survival, growth, and reproduction 
of terrestrial herbivorous birds 
utilizing Area 9

Evaluate daily dietary exposure to 
chemicals in soil via food chain 
exposure model using the 
northern bobwhite (Colinus 
virginianus )

Terrestrial herbivorous 
mammals

No Incidental ingestion of 
chemicals in soil and 
ingestion of 
contaminated plants

Survival, growth, and reproduction 
of terrestrial herbivorous mammals 
utilizing Area 9

Evaluate daily dietary exposure to 
chemicals in soil via food chain 
exposure model using the eastern 
cottontail (Sylvilagus floridanus )

Soil No
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Table 7-11
Ecological Exposure Pathways of Concern

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Exposure 
Medium

Sensitive 
Environment 

Present?
Receptor

Threatened/
Endangered 

Species
Exposure Routes Assessment Endpoints2 Measurement Endpoints

Sediment Invertebrates No Ingestion and direct 
contact with chemicals in 
sediment

Survival, growth, and reproduction 
of aquatic organisms (including fish 
and invertebrates) utilizing Areas 1, 
8, and 9

Evaluate the toxicity of chemicals 
through a comparison of sediment 
exposure concentrations to 
ecological screening levels

Fish No Ingestion and direct 
contact with chemicals in 
sediment

Survival, growth, and reproduction 
of aquatic organisms (including fish 
and invertebrates) utilizing Areas 1, 
8, and 9

Evaluate the toxicity of chemicals 
through a comparison of sediment 
exposure point concentrations to 
ecological screening levels

Survival, growth, and reproduction 
of piscivorous birds utilizing Area 9

Evaluate daily dietary exposure to 
chemicals in sediment via food 
chain exposure model using the 
belted kingfisher (Ceryle alcyon )

Survival, growth, and reproduction 
of piscivorous birds utilizing Area 1

Evaluate daily dietary exposure to 
chemicals in sediment via food 
chain exposure model using the 
osprey (Pandion haliaetus )

Piscivorous mammals No Incidental ingestion of 
chemicals in sediment 
and ingestion of 
contaminated fish

Survival, growth, and reproduction 
of piscivorous mammals utilizing 
Area 9

Evaluate daily dietary exposure to 
chemicals in sediment via food 
chain exposure model using the 
mink (Mustela vison )

Aquatic herbivorous 
mammals

No Incidental ingestion of 
chemicals in sediment 
and ingestion of 
contaminated plants

Survival, growth, and reproduction 
of aquatic herbivorous mammals 
utilizing Area 9

Evaluate daily dietary exposure to 
chemicals in sediment via food 
chain exposure model using the 
muskrat (Ondatra zibethicus )

Aquatic herbivorous 
birds

No Incidental ingestion of 
chemicals in sediment 
and ingestion of 
contaminated plants

Survival, growth, and reproduction 
of aquatic herbivorous birds utilizing 
Area 1

Evaluate daily dietary exposure to 
chemicals in sediment via food 
chain exposure model using the 
Canada goose (Branta 
canadensis )

Aquatic invertivorous 
birds

No Incidental ingestion of 
chemicals in sediment 
and ingestion of 
contaminated sediment 
invertebrates

Survival, growth, and reproduction 
of invertivorous birds utilizing Area 1

Evaluate daily dietary exposure to 
chemicals in sediment via food 
chain exposure model using the 
semipalmated plover (Charadrius 
semipalmatus )

Incidental ingestion of 
chemicals in sediment 
and ingestion of 
contaminated fish

Sediment No

Piscivorous birds Yes1
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Table 7-11
Ecological Exposure Pathways of Concern

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Exposure 
Medium

Sensitive 
Environment 

Present?
Receptor

Threatened/
Endangered 

Species
Exposure Routes Assessment Endpoints2 Measurement Endpoints

Sediment Invertebrates No Ingestion and direct 
contact with chemicals in 
surface water

Survival, growth, and reproduction 
of aquatic organisms (including fish 
and invertebrates) utilizing Areas 1, 
8, and 9

Evaluate the toxicity of chemicals 
through a comparison of surface 
water exposure point 
concentrations to ecological 
screening levels

Fish No Ingestion and direct 
contact with chemicals in 
surface water

Survival, growth, and reproduction 
of aquatic organisms (including fish 
and invertebrates) utilizing Areas 1, 
8, and 9

Evaluate the toxicity of chemicals 
through a comparison of surface 
water exposure point 
concentrations to ecological 
screening levels

Notes: 

2 - Area 1 served as a surrogate in evaluating risks from contaminants in Area 8 sediment

1 - The New Jersey Department of Environmental Protection reported the presence of black-crowned night heron (Nycticorax nycticorax ) and osprey (Pandion haliaetus) within or 1/4 miles of 
the site, respectively. Osprey were observed on site during remedial investigation field activities. 

Surface 
Water

No
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Table 7-12
Chemical Concentrations Expected to Provide Adequate Protection of Ecological Receptors

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Upland disturbed 
forest, scrub/shrub, 
tidal marsh, and 
intertidal/subtidal 
zones of Raritan Bay 

Soil/
Sediment

Lead 400 mg/kg Unified value based in part on food chain exposure modeling and 
developed due to concerns that separate medium-specific values for 
soil and sediment would not be protective to site environments as 
daily tidal flushing and commingling of soils and sediments would 
result in cross contamination if separate values were implemented 

Survival, growth, and 
reproduction of invertivorous 
birds utilizing Area 1

Arsenic 36 µg/L NJDEP value selected as it is an applicable requirement

Copper 3.1 µg/L NJDEP value selected as it is an applicable requirement

Iron 1,000 µg/L No NJDEP marine value available; NRWQC freswater ESL selected 
as directed

Lead 24 µg/L NJDEP value selected as it is an applicable requirement

Manganese 120 µg/L No NJDEP marine value available; EPA R3 freshwater ESL selected 
as directed

Nickel 22 µg/L NJDEP value selected as it is an applicable requirement

Vanadium 20 µg/L No NJDEP marine value available; EPA R3 freshwater ESL selected 
as directed

Zinc 81 µg/L NJDEP value selected as it is an applicable requirement

Notes:
mg/kg - milligrams per kilogram
µg/L - micrograms per liter
NJDEP - New Jersey Department of Environmental Protection Surface Water Quality Standards, Saline Water Chronic Values (dissolved criteria), January 2011
NRWQC - United States Environmental Protection Agency (EPA) National Recommended Water Quality Criteria. Chronic Values for Freshwater, 2009
EPA R3 - EPA Region 3 Biological Technical Assistance Group Marine Screening Benchmarks (freshwater values as directed), July 2006
ESL - ecological screening level

Survival, growth, and 
reproduction of aquatic 
organisms (including fish 
and invertebrates) utilizing 
Areas 1, 8, and 9

Assessment EndpointHabitat Exposure 
Medium Chemical Protective 

Concentration Basis

Surface WaterOpen water
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Table 10-1
Summary of Capital, O & M and Present Worth Costs

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Alternative 1 - No 
Action

Alternative 2 - 
Excavation/Dredging, 
Offsite Disposal And 

Monitoring

Alternative 3 - 
Excavation/Dredging, 

On-Site Containment of 
Source Materials, Offsite 

Disposal of Soil And 
Sediment, Institutional 

Controls and Long-Term 
Monitoring

Alternative 4 — 
Excavation/Dredging, 
On-Site Containment, 

Off-Site Disposal, 
Capping, Institutional 

Controls and Long-Term 
Monitoring

Alternative 5 — 
Excavation/Dredging, 
On-Site Containment, 

Off-Site Disposal, 
Institutional Controls 

and Long-Term 
Monitoring

Notes:
Costs presented have an expected accuracy range for feasibility study estimates (-30% to +50% of the actual cost of the alternative).
Costs are rounded to the nearest $100,000

$47.9 Million

COST TYPE

$5.6 Million $4.5 Million

CAPITAL COSTS $0 $78.2 Million $69.0 Million $44.2 Million

PRESENT WORTH 
OPERATION AND 

MAINTENANCE (O & M) AND 
PERIODIC COSTS

$0 $0.5 Million $4.0 Million

TOTAL PRESENT WORTH 
COSTS (CAPITAL AND O & M) $0 $78.7 Million $73.0 Million $49.8 Million $52.4 Million
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Table 12-1
Summary of Cost Estimates – Selected Remedy

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Selected Remedy  

Site: Raritan Bay Description:
Location:      Middlesex County, New Jersey
Phase:         Feasibility Study
Base Year:    2012

Date:           September 2012

CAPITAL COSTS: (Assumed to be Incurred During Year 0)

DESCRIPTION QTY UNIT(S) UNIT COST TOTAL NOTES
General Conditions 1 LS $640,088 $640,088 See MII Project Cost Summary Report Page 3
Mobilization 1 LS $150,000 $150,000 See MII Project Cost Summary Report Page 1
Sediment and Erosion Control Measures 1 LS $1,997,689 $1,997,689 See MII Project Cost Summary Report Page 4
Construction and Removal of Access Roads

Access Road to Bay 1 LS $417,825 $417,825 See MII Project Cost Summary Report Page 1
Access Road to Margaret Creek 1 LS $122,578 $122,578 See MII Project Cost Summary Report Page 2

Removal and Handling of Contaminated Materials by Area
Seawall Sector Site Activities 1 LS $2,710,396 $2,710,396 See MII Project Cost Summary Report Page 5
Jetty Sector Site Activities 1 LS $4,597,453 $4,597,453 See MII Project Cost Summary Report Page 6
Margaret's Creek Sector Site Activities 1 LS $354,516 $354,516 See MII Project Cost Summary Report Page 6
Post Excavation Confirmation Sampling 1 LS $232,286 $232,286 See MII Project Cost Summary Report Page 6

Transportation and Offsite Disposal of Excavated Materials

1 LS $4,677,357 $4,677,357 See MII Project Cost Summary Report Page 7

1 LS $4,355,495 $4,355,495 See MII Project Cost Summary Report Page 7

1 LS $620,194 $620,194 See MII Project Cost Summary Report Page 7

1 LS $11,778,263 $11,778,263 See MII Project Cost Summary Report Page 7

1 LS $7,568,057 $7,568,057 See MII Project Cost Summary Report Page 8

1 LS $5,348,635 $5,348,635 See MII Project Cost Summary Report Page 8
Site Restoration

Seawall Reconstruction 1 LS $2,796,853 $2,796,853 See MII Project Cost Summary Report Page 9
Jetty Reconstruction 1 LS $911,493 $911,493 See MII Project Cost Summary Report Page 9
Backfill of Excavations 1 LS $5,282,669 $5,282,669 See MII Project Cost Summary Report Page 9

Transportation and Offsite Disposal of Soil and Dewatered 
Sediment Removed from Western Jetty Areas

Transportation and Offsite Disposal of Soil and Dewatered 
Sediment Removed from Margaret's Creek Area

Transportation and Offsite Disposal of Hazardous Slag and 
Battery Casings Removed from Margaret's Creek Area

Transportation and Offsite Disposal of Soil and Dewatered 
Sediment Removed from Seawall Areas

The Selected Remedy includes common components (mobilization, demobilization and 
decontamination, construction of access roads, and monitoring of surface water) and alternative specific 
site activities, including removal of slag and battery casings; excavation of contaminated surface and 
subsurface soil; dredging of contaminated sediments; dewatering of sediment and applicable subsurface 
soils; post excavation confirmation sampling; disposal of contaminated materials; and site restoration 
(seawall and jetty reconstruction and backfilling excavations). All removed contaminated materials will 
be disposed of off site.

Transportation and Offsite Disposal of Hazardous Slag and 
Battery Casings Removed from Seawall Areas

Transportation and Offsite Disposal of Hazardous Slag and 
Battery Casings Removed from Western Jetty Areas

Excavation/Dredging, Offsite Disposal, and Monitoring COST ESTIMATE SUMMARY
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Table 12-1
Summary of Cost Estimates – Selected Remedy

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Selected Remedy  

Site: Raritan Bay Description:
Location:      Middlesex County, New Jersey
Phase:         Feasibility Study
Base Year:    2012

Date:           September 2012

The Selected Remedy includes common components (mobilization, demobilization and 
decontamination, construction of access roads, and monitoring of surface water) and alternative specific 
site activities, including removal of slag and battery casings; excavation of contaminated surface and 
subsurface soil; dredging of contaminated sediments; dewatering of sediment and applicable subsurface 
soils; post excavation confirmation sampling; disposal of contaminated materials; and site restoration 
(seawall and jetty reconstruction and backfilling excavations). All removed contaminated materials will 
be disposed of off site.

Excavation/Dredging, Offsite Disposal, and Monitoring COST ESTIMATE SUMMARY

Wetland Restoration (for Bay Areas only) 1 LS $914,093 $914,093 See MII Project Cost Summary Report Page 10
Demobilization and Decontamination 1 LS $250,000 $250,000 See MII Project Cost Summary Report Page 1

SUBTOTAL $55,725,940

Contingency (Scope and Bid) 20% $11,145,188
SUBTOTAL $66,871,128

 

Project Management 5% $3,343,556
Recommended range from EPA 540-R-
00-002 was used.

Remedial Design 6% $4,012,268
Recommended range from EPA 540-R-
00-002 was used.

Construction Management  6% $4,012,268
Recommended range from EPA 540-R-
00-002 was used.

TOTAL $78,239,220

TOTAL CAPITAL COST $78,239,000

MONITORING COSTS: (Assumed to be Incurred During Year 1 through 2)

DESCRIPTION QTY UNIT(S) UNIT COST TOTAL NOTES
Quaterly Monitoring of Surface Water 1 EA $41,786 $41,786 See MII Project Cost Summary Report Page 2

SUBTOTAL $41,786

Contingency (Scope and Bid) 20% $8,357
10% Scope, 10% Bid (Low end of the 
recommended range).

SUBTOTAL $50,143
 

Project Management 10% $5,014
Recommended range from EPA 540-R-
00-002 was used.

Technical Support 15% $7,521
Middle value of the recommended 
range was used.

TOTAL $62,678

TOTAL QUARTERLY MONITORING COSTS $63,000
Total quarterly monitoring cost is 
rounded to the nearest $1,000.

10% Scope, 10% Bid (Low end of the 
recommended range).

Total capital cost is rounded to the 
nearest $1,000.
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Table 12-1
Summary of Cost Estimates – Selected Remedy

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Selected Remedy  

Site: Raritan Bay Description:
Location:      Middlesex County, New Jersey
Phase:         Feasibility Study
Base Year:    2012

Date:           September 2012

The Selected Remedy includes common components (mobilization, demobilization and 
decontamination, construction of access roads, and monitoring of surface water) and alternative specific 
site activities, including removal of slag and battery casings; excavation of contaminated surface and 
subsurface soil; dredging of contaminated sediments; dewatering of sediment and applicable subsurface 
soils; post excavation confirmation sampling; disposal of contaminated materials; and site restoration 
(seawall and jetty reconstruction and backfilling excavations). All removed contaminated materials will 
be disposed of off site.

Excavation/Dredging, Offsite Disposal, and Monitoring COST ESTIMATE SUMMARY

MONITORING COSTS: (Assumed to be Incurred During Year 3 through 5)

DESCRIPTION QTY UNIT(S) UNIT COST TOTAL NOTES

Semi-Annual Monitoring of Surface Water 1 EA $22,703 $22,703
See MII Project Cost Summary Report 
Page 2

SUBTOTAL $22,703

Contingency (Scope and Bid) 20% $4,541
10% Scope, 10% Bid (Low end of the 
recommended range).

SUBTOTAL $27,244
 

Project Management 10% $2,724
Recommended range from EPA 540-R-
00-002 was used.

Technical Support 15% $4,087
Middle value of the recommended 
range was used.

TOTAL $34,055

TOTAL SEMI-ANNUAL MONITORING COSTS $34,000
Total quarterly monitoring cost is 
rounded to the nearest $1,000.

FIVE-YEAR POLICY REVIEW PERIODIC COSTS 

DESCRIPTION QTY UNIT(S) UNIT COST TOTAL NOTES

Five-Year Site Review 1 LS $42,035 $42,035
See MII Project Cost Summary Report 
Page 1

SUBTOTAL $42,035
10% Scope, 10% Bid (Low end of the 
recommended range).

Contingency (Scope and Bid) 20% $8,407

SUBTOTAL $50,442
The high end of the recommended 
range was used.

 

Project Management 10% $5,044
Periodic cost is rounded to the nearest 
$1,000.

TOTAL $55,486

TOTAL FIVE-YEAR POLICY REVIEW PERIODIC COST $55,000
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Table 12-1
Summary of Cost Estimates – Selected Remedy

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Selected Remedy  

Site: Raritan Bay Description:
Location:      Middlesex County, New Jersey
Phase:         Feasibility Study
Base Year:    2012

Date:           September 2012

The Selected Remedy includes common components (mobilization, demobilization and 
decontamination, construction of access roads, and monitoring of surface water) and alternative specific 
site activities, including removal of slag and battery casings; excavation of contaminated surface and 
subsurface soil; dredging of contaminated sediments; dewatering of sediment and applicable subsurface 
soils; post excavation confirmation sampling; disposal of contaminated materials; and site restoration 
(seawall and jetty reconstruction and backfilling excavations). All removed contaminated materials will 
be disposed of off site.

Excavation/Dredging, Offsite Disposal, and Monitoring COST ESTIMATE SUMMARY

Notes:

3. Supporting information, including MCACES MII Report, quantity take offs and vendor quotes are presented in Appendix D. 
Abbreviations:

EA Each
QTY Quantity                    

LS Lump sum                    

2. Percentages used for indirect costs are based on guidance from Section 5.0 of "A Guide to Developing and Documenting Cost Estimates During the Feasibility Study", EPA 2000.
1. A five year site review would not be conducted, but a policy review may be conducted within five years of construction completion for the site.
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Table 12-1
Summary of Cost Estimates – Selected Remedy

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Selected Remedy

Site:               Raritan Bay Escalation Rate: 3.16%
Location:      Middlesex County, New Jersey Discount Rate: 5.00%
Phase:          Feasibility Study
Base Year:   2012
Date:

PERIODIC COSTS
O&M 
Costs

Monitoring 
Costs Five-Year Review

0 $78,239,000 $0 $0 $0 $78,239,000 1.0000 $78,239,000 1.0000 $78,239,000
1 $0 $0 $63,000 $0 $63,000 1.0316 $64,991 0.9524 $61,897
2 $0 $0 $63,000 $0 $63,000 1.0642 $67,045 0.9070 $60,809
3 $0 $0 $34,000 $0 $34,000 1.0978 $37,325 0.8638 $32,242
4 $0 $0 $34,000 $0 $34,000 1.1325 $38,505 0.8227 $31,678
5 $0 $0 $34,000 $55,000 $89,000 1.1683 $103,979 0.7835 $81,467
6 $0 $0 $0 $0 $0 1.2052 $0 0.7462 $0
7 $0 $0 $0 $0 $0 1.2433 $0 0.7107 $0
8 $0 $0 $0 $0 $0 1.2826 $0 0.6768 $0
9 $0 $0 $0 $0 $0 1.3231 $0 0.6446 $0
10 $0 $0 $0 $55,000 $55,000 1.3649 $75,070 0.6139 $46,085
11 $0 $0 $0 $0 $0 1.4081 $0 0.5847 $0
12 $0 $0 $0 $0 $0 1.4526 $0 0.5568 $0
13 $0 $0 $0 $0 $0 1.4985 $0 0.5303 $0
14 $0 $0 $0 $0 $0 1.5458 $0 0.5051 $0
15 $0 $0 $0 $55,000 $55,000 1.5947 $87,709 0.4810 $42,188
16 $0 $0 $0 $0 $0 1.6451 $0 0.4581 $0
17 $0 $0 $0 $0 $0 1.6970 $0 0.4363 $0
18 $0 $0 $0 $0 $0 1.7507 $0 0.4155 $0
19 $0 $0 $0 $0 $0 1.8060 $0 0.3957 $0
20 $0 $0 $0 $55,000 $55,000 1.8631 $102,471 0.3769 $38,621
21 $0 $0 $0 $0 $0 1.9219 $0 0.3589 $0
22 $0 $0 $0 $0 $0 1.9827 $0 0.3418 $0
23 $0 $0 $0 $0 $0 2.0453 $0 0.3256 $0
24 $0 $0 $0 $0 $0 2.1099 $0 0.3101 $0

Excavation/Dredging, Offsite Disposal, and Monitoring PRESENT VALUE ANALYSIS

Year1 Capital Costs2
Total Annual 
Expenditure3

Escalation 
Factor Escalated Cost4

Discount 
Factor Present Value5,6

ANNUAL COSTS

September 2012
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Table 12-1
Summary of Cost Estimates – Selected Remedy

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Selected Remedy

Site:               Raritan Bay Escalation Rate: 3.16%
Location:      Middlesex County, New Jersey Discount Rate: 5.00%
Phase:          Feasibility Study
Base Year:   2012
Date:

PERIODIC COSTS
O&M 
Costs

Monitoring 
Costs Five-Year Review

Excavation/Dredging, Offsite Disposal, and Monitoring PRESENT VALUE ANALYSIS

Year1 Capital Costs2
Total Annual 
Expenditure3

Escalation 
Factor Escalated Cost4

Discount 
Factor Present Value5,6

ANNUAL COSTS

September 2012

25 $0 $0 $0 $55,000 $55,000 2.1766 $119,713 0.2953 $35,351
26 $0 $0 $0 $0 $0 2.2454 $0 0.2812 $0
27 $0 $0 $0 $0 $0 2.3164 $0 0.2678 $0
28 $0 $0 $0 $0 $0 2.3896 $0 0.2551
29 $0 $0 $0 $0 $0 2.4651 $0 0.2429
30 $0 $0 $0 $55,000 $55,000 2.5430 $139,865 0.2314 $32,365

TOTALS: $78,239,000 $0 $228,000 $330,000 $78,797,000 $79,075,671 $78,701,703
TOTAL PRESENT VALUE OF Selected Remedy $78,702,000

Notes:  

2 - Capital costs, for purposes of this analysis, are assumed to be distributed as indicated on CS-2
3 - Total annual expenditure is the total cost per year with no escalation or discounting.
4 - Escalation cost is the total cost per year including an escalation rate for that year. See Table PV-AERFT for details. 
5 - Present value is the total cost per year including a discount factor for that year. See Table PV-ADRFT for details. 
6 - Total present value is rounded to the nearest $1,000.  Depreciation is excluded from the present value cost.

1 - Duration is assumed to be 30 years for present value analysis. Estimated remedial timeframes are 
discussed within the FS report. 

$0
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Table 12-2 
Summary of Cost Estimates - Selected Remedy 7 Percent Comparison Only 

Raritan Bay Slag Superfund Site 
Old Bridge/Sayreville, New Jersey 

Selected Remedy COST ESTIMATE SUMMARY Excavation/Dredging, Offslte Disposal, and Monitoring 

Site: Raritan Bay Description: The Selected Remedy includes common components (mobilization, demobilization and decontamination, 
Location: Middlesex County, New Jersey construction of access roads, and monitoring of surface water) and alternative specific site activities , 
Phase: Feasibility Study including removal of slag and battery casings; excavation of contaminated surface and subsurface soil; 
Base Year: 2012 dredging of contaminated sediments; dewatering of sediment and applicable subsurface soils ; post 
Date: September 2012 excavation confirmation sampling; disposal of contaminated materials; and site restoration (seawall and 

jetty reconstruction and backfilling excavations). Ail removed contaminated materials will be disposed of 
off site . 

CAPITAL COSTS: (Assumed to be incurred During Year 0) 

DESCRIPTION QTY UNIT(S) UNIT COST TOTAL NOTES 

General Conditions 1 LS $640,088 $640,088 See Mil Project Cost Summary Report Page 3 
Mobilization 1 LS $150,000 $150,000 See Mil Project Cost Summary Report Page 1 
Sediment and Erosion Control Measures 1 LS $1 ,997,689 $1 ,997,689 See Mil Project Cost Summary Report Page 4 
Construction and Removal of Access Roads 

Access Road to Bay 1 LS $417,825 $417,825 See Mil Project Cost Summary Report Page 1 
Access Road to Margaret Creek 1 LS $122,578 $122,578 See Mil Project Cost Summary Report Page 2 

Removal and Handling of Contaminated Materials by Area 

Seawall Sector Site Activities 1 LS $2 ,710,396 $2 ,710,396 See Mil Project Cost Summary Report Page 5 
Jetty Sector Site Activities 1 LS $4,597,453 $4,597,453 See Mil Project Cost Summary Report Page 6 
Margaret's Creek Sector Site Activities 1 LS $354,516 $354,516 See Mil Project Cost Summary Report Page 6 
Post Excavation Confirmation Sampling 1 LS $232,286 $232,286 See Mil Project Cost Summary Report Page 6 

Transportation and Offsite Disposal of Excavated Materials 

Transportation and Offsite Disposal of Hazardous Slag and 
Battery Casings Removed from Seawall Areas 1 LS $4,677,357 $4,677,357 See Mil Project Cost Summary Report Page 7 
Transportation and Offsite Disposal of Hazardous Slag and 
Battery Casings Removed from Western Jetty Areas 1 LS $4,355,495 $4,355,495 See Mil Project Cost Summary Report Page 7 
Transportation and Offsite Disposal of Hazardous Slag and 
Battery Casings Removed from Margaret's Creek Area 1 LS $620,194 $620,194 See Mil Project Cost Summary Report Page 7 
Transportation and Offsite Disposal of Soil and Dewatered 
Sediment Removed from Seawall Areas 1 LS $11 ,778,263 $11 ,778,263 See Mil Project Cost Summary Report Page 7 
Transportation and Offsite Disposal of Soil and Dewatered 
Sediment Removed from Western Jetty Areas 1 LS $7,568,057 $7,568,057 See Mil Project Cost Summary Report Page 8 
Transportation and Offsite Disposal of Soil and Dewatered 
Sediment Removed from Margaret's Creek Area 1 LS $5,348,635 $5 ,348,635 See Mil Project Cost Summary Report Page 8 

Site Restoration 

Seawall Reconstruction 1 LS $2,796,853 $2,796,853 See Mil Project Cost Summary Report Page 9 
Jetty Reconstruction 1 LS $911,493 $911,493 See Mil Project Cost Summary Report Page 9 

&EPA Raritan Bay Slag Superfund Site Page 1 of 6 



Table 12-2 
Summary of Cost Estimates- Selected Remedy 7 Percent Comparison Only 

Raritan Bay Slag Superfund Site 
Old Bridge/Sayreville, New Jersey 

Selected Remedy 
Excavation/Dredging, Offsite Disposal, and Monitoring COST ESTIMATE SUMMARY 
Site: 
Location: 
Phase: 
Base Year: 
Date : 

Raritan Bay 
Middlesex County, New Jersey 
Feasibility Study 
2012 
September 2012 

Backfill of Excavations 

Wetland Restoration (for Bay Areas only) 

Demobilization and Decontamination 

Contingency (Scope and Bid) 

Project Management 

Remedial Design 

Construction Management 

Description: The Selected Remedy includes common components (mobilization , demobilization and decontamination, 
construction of access roads, and monitoring of surface water) and alternative specific site activities , 
including removal of slag and battery casings; excavation of contaminated surface and subsurface soil ; 
dredging of contaminated sediments; dewatering of sediment and applicable subsurface soils; post 
excavation confirmation sampling; disposal of contaminated materials; and site restoration (seawall and 
jetty reconstruction and backfilling excavations). All removed contaminated materials will be disposed of 
off site. 

20% 

5% 

6% 

6% 

LS 

LS 
LS 

$5,282,669 

$914,093 
$250,000 

SUBTOTAL 

SUBTOTAL 

TOTAL 

TOTAL CAPITAL COST I 

$5,282,669 

$914,093 
$250,000 

$55,725,940 

$11 ,145,188 
$66,871 ,128 

$3,343,556 

$4,012,268 

$4,012,268 

$78,239,220 

$78,239,000 I 

See Mil Project Cost Summary Report Page 9 

See Mil Project Cost Summary Report Page 10 
See Mil Project Cost Summary Report Page 1 

10% Scope, 10% Bid (Low end of the 
recommended range). 

Recommended range from EPA 540-R-
00-002 was used. 
Recommended range from EPA 540-R-
00-002 was used. 
Recommended range from EPA 540-R-
00-002 was used. 

Total capital cost is rounded to the 
nearest $1 ,000. 

MONITORING COSTS: (Assumed to be Incurred During Year 1 through 2) 

DESCRIPTION QTY UNIT(S) UNIT COST 
Quaterly Monitoring of Surface Water 1 EA $41,786 

SUBTOTAL 

Contingency (Scope and Bid) 20% 
SUBTOTAL 

Project Management 10% 

Technical Support 15% 
TOTAL 

TOTAL QUARTERLY MONITORING COSTS 

&Efll'. Raritan Bay Slag Superfund Site 

TOTAL 
$41 ,786 
$41,786 

$8,357 
$50,143 

$5,014 

$7,521 
$62,678 

I $63,000 I 

NOTES 
See Mil Project Cost Summary Report Page 2 

10% Scope, 10% Bid (Low end of the 
recommended range). 

Recommended range from EPA 540-R-
00-002 was used. 
Midd le value of the recommended 
range was used. 

Total quarterly monitoring cost is 
rounded to the nearest $1 ,000. 
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Table 12-2 
Summary of Cost Estimates - Selected Remedy 7 Percent Comparison Only 

Raritan Bay Slag Superfund Site 
Old Bridge/Sayreville, New Jersey 

Selected Remedy 
Excavation/Dredging, Offsite Disposal, and Monitoring COST ESTIMATE SUMMARY 
Site: 
Location: 
Phase: 
Base Year: 

Date: 

Raritan Bay 
Middlesex County, New Jersey 
Feasibility Study 
2012 
September 2012 

Description: The Selected Remedy includes common components (mobilization , demobilization and decontamination, 
construction of access roads, and monitoring of surface water) and alternative specific site activities , 
including removal of slag and battery casings; excavation of contaminated surface and subsurface soil ; 
dredging of contaminated sediments; dewatering of sediment and applicable subsurface soils ; post 
excavation confirmation sampling; disposal of contaminated materials; and site restoration (seawall and 
jetty reconstruction and backfilling excavations). All removed contaminated materials will be disposed of 
off site . 

MONITORING COSTS: (Assumed to be Incurred During Year 3 through 5) 

DESCRIPTION 
Semi-Annual Monitoring of Surface Water 

Contingency (Scope and Bid) 

Project Management 

Technical Support 

FIVE-YEAR POLICY REVIEW PERIODIC COSTS 

DESCRIPTION 
Five-Year Site Review 

Contingency (Scope and Bid) 

Project Management 

QTY UNIT(S) UNIT COST 
1 EA $22,703 

SUBTOTAL 

20% 
SUBTOTAL 

10% 

15% 
TOTAL 

TOTAL SEMI-ANNUAL MONITORING COSTS 

QTY 
1 

20% 

10% 

UNIT(S) 
LS 

UNIT COST 
$42,035 
SUBTOTAL 

SUBTOTAL 

TOTAL 

I 

TOTAL 
$22 ,703 
$22,703 

$4,541 
$27,244 

$2 ,724 

$4,087 
$34,055 

$34,000 

TOTAL 
$42,035 
$42,035 

$8,407 

$50,442 

$5,044 
$55.486 

I 

TOTAL FIVE-YEAR POLICY REVIEW PERIODIC COST I $55,000 I 

.&EPA Raritan Bay Slag Superfund Site 

NOTES 
See Mil Project Cost Summary Report Page 2 

10% Scope, 10% Bid (Low end of the 
recommended range). 

Recommended range from EPA 540-R-
00-002 was used. 
Middle value of the recommended 
range was used . 

Total quarterly monitoring cost is 
rounded to the nearest $1 ,000. 

NOTES 
See Mil Project Cost Summary Report Page 1 

10% Scope, 10% Bid (Low end of the 
recommended range). 

The high end of the recommended 
range was used . 

Periodic cost is rounded to the nearest $1 ,000. 
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Selected Remedy 

Table 12-2 
Summary of Cost Estimates - Selected Remedy 7 Percent Comparison Only 

Raritan Bay Slag Superfund Site 
Old Bridge/Sayreville, New Jersey 

Excavation/Dredging, Offsite Disposal, and Monitoring COST ESTIMATE SUMMARY 
Site: Raritan Bay Description: The Selected Remedy includes common components (mobilization, demobilization and decontamination, 
Location: Middlesex County, New Jersey construction of access roads, and monitoring of surface water) and alternative specific site activities, 
Phase: Feasibility Study including removal of slag and battery casings; excavation of contaminated surface and subsurface soil ; 
Base Year: 2012 dredging of contaminated sediments; dewatering of sediment and applicable subsurface soils; post 
Date: September 2012 excavation confirmation sampli.ng; disposal of contaminated materials; and site restoraUon (seawall and 

jetty reconstruction and backfilling excavations). All removed contaminated materials will be disposed of 
off site . 

Notes: 
1. A five year site review would not be conducted, but a policy review may be conducted within five years of construction completion for the site. 

2. Percentages used for indirect costs are based on guidance from Section 5.0 of "A Guide to Developing and Documenting Cost EsUmates During the Feasibility Study", EPA 
2000. 

3. Supporting information, including MCACES Mil Report, quantity take offs and vendor quotes are presented in Appendix D. 
Abbreviations: 

EA Each 
QTY Quantity 

LS Lump sum 
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Table 12-2 
Summary of Cost Estimates- Selected Remedy 7 Percent Comparison Only 

Raritan Bay Slag Superfund Site 
Old Bridge/Sayreville, New Jersey 

Selected Remedy PRESENT VALUE ANALYSIS Excavation/Dredging, Offsite Disposal, and Monitoring 
Site: Raritan Bay Discount Rate: 7.00% 

Location: Middlesex County, New Jersey 
Phase: Feasibility Study 
Base Year: 2012 
Date: September 2012 

ANNUAL COSTS PERIODIC COSTS 
U&M Monitoring Total Annual Escalation Discount 

Year1 Capital Costs2 Costs Costs Five-Year Review Expendlture3 Factor Escalated Cost4 Factor Present Value4
'
5 

0 $78,239,000 $0 $0 $0 $78,239,000 1.0000 $78,239,000 1.0000 $78,239,000 

1 $0 $0 $63,000 $0 $63,000 1.0000 $63,000 0.9346 $58,880 

2 $0 $0 $63,000 $0 $63,000 1.0000 $63,000 0.8734 $55,024 

3 $0 $0 $34,000 $0 $34,000 1.0000 $34,000 0.8163 $27,754 

4 $0 $0 $34,000 $0 $34,000 1.0000 $34,000 0.7629 $25,939 

5 $0 $0 $34,000 $55,000 $89,000 1.0000 $89,000 0.7130 $63,457 

6 $0 $0 $0 $0 $0 1.0000 $0 0.6663 $0 

7 $0 $0 $0 $0 $0 1.0000 $0 0.6227 $0 

8 $0 $0 $0 $0 $0 1.0000 $0 0.5820 $0 

9 $0 $0 $0 $0 $0 1.0000 $0 0.5439 $0 

10 $0 $0 $0 $55,000 $55,000 1.0000 $55,000 0.5083 $27,957 

11 $0 $0 $0 $0 $0 1.0000 $0 0.4751 $0 

12 $0 $0 $0 $0 $0 1.0000 $0 0.4440 $0 

13 $0 $0 $0 $0 $0 1.0000 $0 0.4150 $0 

14 $0 $0 $0 $0 $0 1.0000 $0 0.3878 . $0 

15 $0 $0 $0 $55,000 $55,000 1.0000 $55,000 0.3624 $19,932 

16 . $0 $0 $0 $0 $0 1.0000 $0 0.3387 $0 

17 $0 $0 $0 $0 $0 1.0000 $0 0.3166 $0 

18 $0 $0 $0 $0 $0 1.0000 $0 0.2959 $0 

19 $0 $0 $0 $0 $0 1.0000 $0 0.2765 $0 

20 $0 $0 $0 $55,000 $55,000 1.0000 $55,000 0.2584 $14,212 

21 $0 $0 $0 $0 $0 1.0000 $0 0.2415 $0 

22 $0 $0 $0 $0 $0 1.0000 $0 0.2257 $0 
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Table 12-2 
Summary of Cost Estimates- Selected Remedy 7 Percent Comparison Only 

Raritan Bay Slag Superfund Site 
Old Bridge/Sayreville, New Jersey 

15e,lectea Remedy 
IElccalvation/[)redaing, Offsite Disposal, and Monitoring PRESENT VALUE ANALYSIS 

Middlesex County, New Jersey 
Feasibility Study 
2012 
September 2012 

1 - Duration is assumed to be 30 years for present value analysis. Estimated remedialtimeframes are discussed llllithin the FS report . 

-Capital costs, for purposes of this analysis, are assumed to be distributed as indicated on Selected Remedy of Appendix D 

-Total annual expenditure is the total cost per year \IIIith no discounting. 

- Present value is the total cost per year inducting a discount factor for that year. See Appendix D for details. 

-Total present value is rounded to the nearest $1 ,000. Depreciation is exduded from the present value cost. 
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Table 13-1a
Chemical-Specific ARARs, Criteria, and Guidence for Selected Remedy

Rartian Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Authority Medium ARAR Status Requirement Synopsis Action to be Taken to Attain 
Requirement

Federal Surface 
Water

Clean Water Act, Ambient Water
Quality Criteria ( 40 CFR 131)

Relevant and 
Appropriate

Sets criteria for water quality based on 
protection of human health and protection 
of aquatic life.

The surface water quality would be 
monitored to confirm that the 
requirement has been met.

State Soil NJDEP Residential Direct Contact 
and Non-residential Direct Contact 
Soil Remediation Standards 
(N.J.A.C. 7:26D)

Applicable Establishes standards for soil cleanups. The standards will be achieved 
through excavation and disposal in an 
approved off-site facility.

State Soil NJDEP Impact to Groundwater Soil 
Remediation Criteria (N.J.A.C. 
7:26D)

To Be Considered Establishes criteria for soil cleanups. The criteria will be considered in 
developing the PRGs.

State Surface 
Water

New Jersey Surface Water Quality 
Standards (N.J.A.C. 7:9B)

Applicable Establishes classification of surface 
waters of the state, procedures for 
establishing water quality-based effluent 
limitations, and modification of water 
quality-based effluent limitations.

Surface water would be monitored to 
confirm that the requirements have 
been met.

Raritan Bay Slag Superfund Site Page 1 of 1



Table 13-1b
Location-Specific ARARs, Criteria, and Guidance for Selected Remedy

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Authority Medium ARARs Status Requirement Synopsis Action to be Taken to Attain Requirement

Federal Coastal 
Zone

Rivers and Harbors 
Act (33 USC 403, 33 
CFR 320-330)

Applicable This act specifies regulations for filling, 
altering or modifying the course, location, 
condition, or capacity of a navigable 
waterway.

This requirement will be met as part of the excavation/removal 
activities through  permit approved by the USACE-NY district, the 
authority for navigable waterways at the site.

Federal Coastal 
Zone

Coastal Zone 
Management Act 
(1972) and Coastal 
Zone Act 
Reauthorization 
Amendments (1990) 
(16 USC 1451 et seq; 

Applicable This act encourages states to develop 
coastal management plans to manage 
competing uses of and impacts to coastal 
resources, and to manage sources of non 
point pollution in coastal waters.

The applicability of this requirement to the preferred alternative is 
currently uncertain or unknown and would be determined during the 
development of remedial design. Measures would be taken during 
the development of remedial design to plan and meet these 
requirments if they are applicable.

State Coastal 
Zone

Tidelands Conveyances Applicable Tidelands grants, leases, and/or licenses 
are required for the use of state-owned 
riparian lands. These conveyances are 
granted by the Tidelands Resources 
Council.

The applicability of this requirement to the preferred alternative is 
currently uncertain or unknown and would be determined during the 
development of remedial design. Measures would be taken during 
the development of remedial design to plan and meet these 
requirments if they are applicable.

State Coastal 
Zone

Coastal Zone 
Management Program 
(N.J.A.C. 7:7E)

Applicable This program establishes standards for use 
and development of coastal resources in 
coastal waters to the limit of tidal influence.

The applicability of this requirement to the preferred alternative is 
currently uncertain or unknown and would be determined during the 
development of remedial design. Measures would be taken during 
the development of remedial design to plan and meet these 
requirments if they are applicable.

State Coastal 
Zone

Coastal Permit 
Program Rules 
(N.J.A.C. 7:7)

Applicable These rules govern the permit 
requirements for activities in coastal areas 
in the state of New Jersey.

Appropriate permits would be obtained for remedial activities that 
would be performed in the coastal zones as part of the preferred 
alternative.

State Coastal 
Zone

Coastal Area Facility 
Review Act Permit 
(N.J.S.A. 13:19-1 et 
seq.)

Applicable This requirement establishes that coastal 
areas should be dedicated to land uses that 
protect public health and are consistent 
with laws governing the environment.

Appropriate permits would be obtained for remedial activities that 
would be performed  in the coastal zones as part of the preferred 
alternative.

State Coastal 
Zone

Waterfront 
Development Upland 
Waterfront Permit 
(N.J.SA 12:5-3)

Applicable This requirement establishes the need for 
permitting when constructing or developing 
in coastal area between mean high tide. 
Waterfront development activities include, 
but are not limited to, the construction or 
addition of docks, wharves, piers, bridges, 
pipelines, dolphins, permanent buildings, 
and removal or deposition of subaqueous 
materials (dredging or filling).

Appropriate permits would be obtained for remedial activities that 
would be performed  in the coastal zones as part of the preferred 
alternative.

Coastal Zone Regulations
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Table 13-1b
Location-Specific ARARs, Criteria, and Guidance for Selected Remedy

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Authority Medium ARARs Status Requirement Synopsis Action to be Taken to Attain Requirement

Coastal Zone Regulations
Federal Wetlands 

and 
Floodplains

Statement on 
Procedures on 
Floodplain 
Management and 
Wetlands protection 

Applicable This Statement of Procedures sets forth 
Agency policy and guidance for carrying 
out the provisions of Executive Orders 
11988 and 11990.

Activities under the preferred alternative will take into consideration  
for floodplain management and wetland protection.

Federal (Non-
Regulatory)

Wetlands 
and 

Floodplains

Floodplain 
Management (EO 
11988)

To Be 
Considered

Federal agencies are required to reduce 
the risk of flood loss, to minimize impact of 
floods, and to restore and preserve the 
natural and beneficial values of floodplains.

The potential effects of any action under the preferred alternative will 
be evaluated to ensure that the planning and decision making reflect 
consideration of flood hazards and floodplains management, 
including restoration and preservation of natural undeveloped 
floodplains.

Federal Wetlands 
and 

Floodplains

Policy on Floodplains 
and Wetland 
Assessments for 
CERCLA Actions 
(OSWER Directive 
9280.0-12, 1985)

To Be 
Considered

Superfund actions must meet the 
substantive requirements of E.O. 11988, 
E.O. 11990, and 40 CFR part 6, Appendix 
A.

Activities performed as part of the preferred alternative will take into 
consideration floodplain management and wetland protection.

Federal (Non-
Regulatory)

Wetlands 
and 

Floodplains

Wetlands Executive 
Order (EO 11990)

To Be 
Considered

Federal agencies are required to minimize 
the destruction, loss, or degradation of 
wetlands and to preserve and enhance 
natural and beneficial values of wetlands.

Remedial alternatives that involve construction would include all 
practicable means of minimizing harm to wetlands.  Wetlands 
protection considerations would be incorporated into the planning 
and decision making of the preferred remedial alternative.

Federal Wetlands 
and 

Floodplains

Clean Water Act 
(CWA) Section 404 
(40 CFR parts 230 to 
233)

Applicable Under this requirement, no activity that 
adversely affects a wetland is permitted if a 
practicable alternative that does not affect 
wetlands is available.  If no other 
practicable alternative exists, impacts on 
wetlands must be mitigated.

The effects on wetlands will be mitigated through restoration of the 
wetlands.  Appropriate permits would be obtained prior to 
implementation.

State Wetlands 
and 

Floodplains

Freshwater Wetland 
Protection Act 
(N.J.A.C. 7:7A, 
N.J.S.A.13:98-1)

Applicable This act establishes permitting 
requirements for regulated activity 
disturbing wetlands.

This requirement would be met by obtaining all relevant permits 
during the implementation of the preferred alternative.

State Wetlands 
and 

Floodplains

Wetlands Permit 
(N.J.SA 13:9A-1)

Applicable This act restricts work type and mitigative 
measures necessary within a wetland.

All restricted work under these requirements, if any, would be 
avoided within the wetland areas.

State Wetlands 
and 

Floodplains

Flood Hazard Control 
Act (N.JAC.7:13)

Applicable This act establishes state standards for 
activities within floodplains.

These requirements would be met by incorporating them into the 
planning and decision making of the preferred remedial alternative 
during the development of remedial design.

State Wetlands 
and 

Floodplains

Flood Control Facilities 
Act (N.J.S.A 58:16A-
50 et seq.; N.J.A.C. 
7:8-3.15)

Applicable This requirement sets standards to 
construct, operate, or acquire a flood 
control device.

These requirements would be met by incorporating them into the 
planning and decision making of the preferred remedial alternative 
during the development of remedial design.

Wetlands and Flood Plains Standards and Regulations
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Table 13-1b
Location-Specific ARARs, Criteria, and Guidance for Selected Remedy

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

Authority Medium ARARs Status Requirement Synopsis Action to be Taken to Attain Requirement

Coastal Zone Regulations
Federal Wildlife 

Habitat
Endangered Species 
Act (16 USC 1531 et 
seq.; 40 CFR 400)

Applicable This requirement establishes standards for 
the protection of threatened and 
endangered species.

This requirement will be considered during the development of 
alternatives.

Federal Wildlife 
Habitat

Fish and Wildlife 
Conservation Act (16 
USC 2901 et seq.)

To Be 
Considered

This act protects and conserves nongame 
fish and wildlife.

This requirement will be considered during the development of 
alternatives.

Federal Wildlife 
Habitat

Fish and Wildlife 
Coordination Act (16 
USC 661)

To Be 
Considered

This act maintains and coordinates wildlife 
conservation.

This requirement will be considered during the development of 
alternatives.

Federal Wildlife 
Habitat

Migratory Bird Treat 
Act (MBTA, 1 U.S.C. 
03 et seq .)

Applicable The selected remedial action(s) must be 
carried out in a manner that avoids the 
taking or killing of protected migratory bird 
species, including individual birds or their 
nests or eggs.

This requirement will be considered during the development of 
alternatives.

Federal Wildlife 
Habitat

Magnuson-Stevens 
Fishery Conservation 
and Management Act

Applicable Raritan Bay is a designated Essential Fish 
Habitat (EFH) for one or more species, 
which may require an EFH assessment.

If there are no substantial impacts to EFH from any future proposed 
remedy, the site contractor may only need to complete and submit an 
EFH worksheet.  However, if there are potential significant impacts to 
the EFH from project activities, the site contractor will have to 
prepare an EFH assessment. The final determination on the 
applicability of this requirement would be made during the remedial 
design and would be complied with during implementation.

State Wildlife 
Habitat

New Jersey 
Endangered and 
Nongame Species 
Conservation Act 

Applicable This act protects and conserves 
endangered and nongame species.

Threatened or endangered species would be protected during 
remediation.

Federal Cultural 
Resources 
and Historic 
Preservation

National Historic 
Preservation Act (40 
CFR 6.301)  

Applicable This requirement establishes procedures to 
provide for preservation of historical and 
archeological data that might be destroyed 
through alteration of terrain as a result of a 
federal construction project or a federally 
licensed activity or program.

The effects on historical and archeological data will be evaluated 
during the identification, screening, and evaluation of alternatives.  

Cultural Resources, Historic Preservation Standards and Regulations

Wildlife Habitat Protection Standards and Regulations
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Table 13-1c
Action-Specific ARARs, Criteria, and Guidence for Selected Remedy

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New jersey

Authority Medium ARARs Status Requirement Synopsis Action to be Taken to Attain Requirement

Federal All media - 
principal 
threat waste

A Guide to Principal Threat and Low 
Level Threat Wastes (OSWER 9380.3-
06FS)

To be 
Considered

This guidance outlines considerations for Sites that involve 
significant amount of hazardous wastes that act as source of 
contamination for other media such as surface water and 
groundwater

The guidance recommends treatment of principal threat 
wastes. However, since treatment may not be entirely 
effective at the Site, all contaminated materials (including 
principal threat waste material) at the Site would be removed 
from existing locations. Any hazardous material would be 
treated at the disposal facility to meet disposal requirements.

Federal NA OSHA Recording and Reporting 
Occupational Injuries and Illnesses (29 
CFR 1904)

Applicable This regulation outlines the record keeping and reporting 
requirements for an employer under OSHA.

These regulations apply to the companies contracted to 
implement the remedy.  All applicable requirements will be 
met.

Federal NA OSHA Occupational Safety and Health 
Standards (29 CFR 1910)

Applicable These regulations specify an 8-hour time-weighted average 
concentration for worker exposure to various organic 
compounds.  Training requirements for workers at hazardous 
waste operations are specified in 29 CFR 1910.120.

Proper respiratory equipment will be worn if it is not possible 
to maintain the work atmosphere below the 8-hour time-
weighted average at these specified concentrations.

Federal NA OSHA Safety and Health Regulations for 
Construction (29 CFR 1926)

Applicable This regulation specifies the type of safety equipment and 
procedures to be followed during site remediation.

All appropriate safety equipment will be on site, and 
appropriate procedures will be followed during remediation 
activities.

Federal All media RCRA Identification and Listing of 
Hazardous Wastes (40 CFR 261)

Applicable This regulation describes methods for identifying hazardous 
wastes and lists known hazardous wastes.

This regulation is applicable to the identification of hazardous 
wastes that are generated, treated, stored, or disposed 
during remedial activities.

Federal NA RCRA Standards Applicable to 
Generators of Hazardous Wastes (40 
CFR 262)

Applicable Describes standards applicable to generators of hazardous 
wastes. 

Standards will be followed if any hazardous wastes are 
generated onsite. 

Federal NA RCRA Standards for Owners and 
Operators of Hazardous Waste 
Treatment, Storage, and Disposal 
Facilities – General Facility Standards 

(40 CFR 264.10–264.19)

Relevant and 
Appropriate

This regulation lists general facility requirements including 
general waste analysis, security measures, inspections, and 
training requirements.

Facility will be designed, constructed, and operated in 
accordance with this requirement.  All workers will be 
properly trained.

Federal NA RCRA Standards for Owners and 
Operators of Hazardous Waste 
Treatment, Storage, and Disposal 
Facilities – Preparedness and Prevention 

(40 CFR 264.30–264.37)

Relevant and 
Appropriate

This regulation outlines the requirements for safety equipment 
and spill control.

Safety and communication equipment will be installed at the 
site.  Local authorities will be familiarized with the site.

Federal NA RCRA Standards for Owners and 
Operators of Hazardous Waste 
Treatment, Storage, and Disposal 
Facilities – Contingency Plan and 

Emergency Procedures (40 CFR 
264.50–264.56)

Relevant and 
Appropriate

This regulation outlines the requirements for emergency 
procedures to be used following explosions, fires, etc.

Emergency Procedure Plans will be developed and 
implemented during remedial action.  Copies of the plans will 
be kept on site.

State All media New Jersey Technical Requirements for 
Site Remediation (N.J.A.C. 7:26E)

Applicable This regulation provides the minimal technical requirements to 
investigate and remediate contamination at the site.  

The regulation will be applied to any hazardous waste 
operation during remediation of the site.

Principal Threat Waste

General Site Remediation
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Table 13-1c
Action-Specific ARARs, Criteria, and Guidence for Selected Remedy

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New jersey

Authority Medium ARARs Status Requirement Synopsis Action to be Taken to Attain Requirement

Principal Threat WasteState NA New Jersey Uniform Construction Code 
(N.J.A.C. 5:23)

Applicable This code provides the requirement for construction performed 
during remediation of the site.

This code will be applied to any construction performed 
during remediation of the site.

State NA New Jersey Hazardous Waste 
Regulations - Identification and Listing of 
Hazardous Waste (N.J.A.C. 7:26G-5)

Applicable This regulation describes methods for identifying hazardous 
wastes and lists known hazardous wastes.

This regulation will be applicable to the identification of 
hazardous wastes that are generated, treated, stored, or 
disposed during remedial activities and will be met through 
identification by laboratory analysis.

State Soil and 
Sediment

New Jersey Soil Erosion and Sediment 
Control Act (N.J.A.C. 2:90)

Applicable This act outlines the requirements for soil erosion and 
sediment control measures.

This act will be incorporated during development of remedial 
design.

State Soil and 
Sediment

Freehold Soil Conservation District Soil 
Erosion and Sediment Control (SESC) 
Plan Certification

Applicable A SESC plan certificaton is required by the local soil 
conservation office for any project that disturbs more than 
5,000 square feet of surface area of land.

This act will be incorporated during development of remedial 
design.

State Groundwater/
Surface water

New Jersey Bureau of Water Allocation 
Temporary Dewatering Permit 
equivalency (N.J.A.C. 7:19)

Applicable A temporary dewatering permit for containment cell 
construction will be required for the withdrawal of ground 
and/or surface water in excess of 100,000 gallons of water per 
day for a period of more than 30 days in a consecutive 365 
day period, for purposes other than agriculture, aquaculture or 
horticulture. For dewatering in excess of 100,000 gallons of 
water per day, the project owner must obtain a Temporary 
Dewatering Allocation Permit, or Dewatering Permit-by-Rule or 
Short Term Permit-by-Rule depending on the duration of 
construction and the method employed. 

Appropriate permit would be obtained prior to the 
implementation of remedial activities.

State Noice New Jersey Noise Control (N.J.A.C. 
7:29)

Applicable This standard provides the requirement for noise control. This standard will be applied to any remediation activities 
performed at the site.

Federal All media Department of Transportation (DOT) 
Rules for Transportation of Hazardous 
Materials (49 CFR Parts 107, 171, 172, 
177 to 179)

Applicable This regulation outlines procedures for the packaging, labeling, 
manifesting, and transporting hazardous materials.

Any company contracted to transport hazardous material 
from the site will be required to comply with this regulation.

Federal All media RCRA Standards Applicable to 
Transporters of Hazardous Waste (40 
CFR 263)

Applicable Establishes standards for hazardous waste transporters. Any company contracted to transport hazardous material 
from the site will be required to comply with this regulation.

State All media New Jersey Transportation of Hazardous 
Materials (N.J.A.C. 16:49)

Applicable Establishes record keeping requirements and standards 
related to the manifest system for hazardous wastes.

Any company contracted to transport hazardous material 
from the site will be required to comply with this regulation.

Federal Solid Wastes RCRA Land Disposal Restrictions (40 
CFR 268)

Applicable This regulation identifies hazardous wastes restricted for land 
disposal and provides treatment standards for land disposal.

Hazardous wastes will be treated to meet disposal 
requirements at the approved disposal facility.

Federal NA RCRA Hazardous Waste Permit 
Program (40 CFR 270)

Applicable This regulation establishes provisions covering basic EPA 
permitting requirements.

All permitting requirements of EPA would be complied with.

State All applicable 
media

New Jersey Hazardous Waste (N.J.A.C. 
7:26C)

Applicable These regulations establish rules for the operation of 
hazardous waste facilities in the state of New Jersey.

All remedial activities would adhere to these regulations 
while handling hazardous waste during remedial operations.

Waste Disposal

Waste Transportation
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Table 13-1c
Action-Specific ARARs, Criteria, and Guidence for Selected Remedy

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New jersey

Authority Medium ARARs Status Requirement Synopsis Action to be Taken to Attain Requirement

Principal Threat Waste

Federal Surface water National Pollutant Discharge Elimination 
System (NPDES) (40 CFR 100 et seq.)

Relevant and 
Appropriate

NPDES permit requirements for point source discharges must 
be met, including the NPDES Best Management Practice 
Program.  These regulations include, but are not limited to, 
requirements for compliance with water quality standards, a 
discharge monitoring system, and records maintenance.

Project will meet NPDES permit requirements for point 
source discharges.

Federal Groundwater/
Surface water

Effluent Guidelines and Standards for 
the Point Source Category (40 CFR 414)

Applicable These regulations establish effluent limitations on direct 
discharge and indirect discharge point sources.

Project will meet the standards for the point source category.

Federal Surface water Ambient Water Quality Criteria (40 CFR 
131.36)

Applicable Establishes toxics criteria for those states
not complying with Clean Water
Act section 303(c)(2)(B)

The criteria will be considered during the evaluation of 
discharge practices during the remedial action.

Federal Surface water Clean Water Act (CWA) Section 404 
(40CFR Parts 230-233)

Applicable This requirement restricts discharge of dredged or fill material 
to wetlands or waters of the United States. Provides permitting 
program for situations with no other practical altemative.

Additionally, when remediating the jetty and seawall, an 
engineering analysis will be needed before the USACE will 
grant a permit.

This requirement will be met by evaluation of the impacts of 
activities during remedial design and by obtaining 
appropriate permits.

State Surface water The New Jersey Pollutant Discharge 
Elimination System (N.J.A.C. 7:14A)

Applicable This permit governs the discharge of any wastes into or 
adjacent to State waters that may alter the physical, chemical, 
or biological properties of State waters, except as authorized 
pursuant to a NPDES or State permit.

Project will meet NPDES permit requirements for surface 
discharges of the water from dewatering activities.

Federal Air Clean Air Act (CAA)—National Ambient 

Air Quality Standards (NAAQs) (40 CFR 
50)

Applicable These provide air quality standards for particulate matter, lead, 
NO2, SO2, CO, and volatile organic matter.

During excavation, treatment, and/or stabilization, air 
emissions will be properly controlled and monitored to 
comply with these standards.

Federal Air Standards of Performance for New 
Stationary Sources (40 CFR 60)

Applicable Set the general requirements for air quality. During excavation, treatment, and/or stabilization, air 
emissions will be properly controlled and monitored to 
comply with these standards.

Federal Air National Emission Standards for 
Hazardous Air Pollutants (40 CFR 61)

Applicable These provide air quality standards for hazardous air 
pollutants.

During excavation, dredging or other activities as part of the 
preferred alternative, air emissions will be properly controlled 
and monitored to comply with these standards.

State Air New Jersey Air Pollution Control Act 
(N.J.A.C. 7:27)

Applicable Describes requirements and procedures for obtaining air 
permits and certificates; rules that govern the emission of 
contaminants into the ambient atmosphere.

During excavation, dredging or other activities as part of the 
preferred alternative, air emissions will be properly controlled 
and monitored to comply with these standards.

State Air New Jersey Ambient Air Quality 
Standards (N.J.A.C. 7:27-13)

Applicable This standard provides the requirement for ambient air quality 
control.

This standard will be applied to any remediation activities 
performed at the site.

Water Discharge or Subsurface Injection

Off-Gas Management
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APPENDIX C – Proposed Plan 
  



 

EPA ANNOUNCES PROPOSED PLAN 
 
This Proposed Plan identifies the preferred alternative for 
addressing the site-wide soils and sediments at the Raritan 
Bay Slag Superfund Site and provides the rationale for those 
preferences.  
 
The U.S. Environmental Protection Agency’s (EPA’s) 
Preferred Alternative includes excavation/dredging, off-site 
disposal, institutional controls and long-term monitoring. 
Slag, battery casing/associated wastes, contaminated soils 
and sediments above the remediation cleanup levels would 
be excavated and/or dredged and disposed of at appropriate 
off-site facilities. The Margaret’s Creek wetland sediments 
would not require restoration, but certified clean 
material/fill/sands would be placed as appropriate in 
excavated Margaret’s Creek upland areas. Soils and 
sediments have been found to be contaminated with heavy 
metals from erosion of particulates and leaching from slag 
and battery casings/associated wastes. The Preferred 
Alternative incorporates cleanup actions to complete the 
response action at the site. 
 
EPA is proposing active measures to address the site-wide 
contaminated soils and sediments as the preferred 
alternative. EPA is recommending Remedial Alternative 2, 
identified as Excavation/Dredging, Off-site Disposal, and 
Long-Term Monitoring. 
 
This Proposed Plan summarizes the data and rationale 
considered in making this recommendation. This document 
is issued by EPA, the lead agency for site activities. EPA, in 
consultation with the New Jersey Department of 
Environmental Protection (NJDEP), the support agency for 
site activities, will select the remedy for the Site after 
reviewing and considering all information submitted during 
a 30-day public comment period. EPA, in consultation with 
NJDEP, may modify the preferred alternative or select 
another response action presented in this Proposed Plan 
based on new information or public comments. Therefore, 
the public is encouraged to review and comment on all the 
information presented in this Proposed Plan. 
 
EPA is issuing this Proposed Plan as part of its community 
relations program under Section 117(a) of Comprehensive 

Environmental Response, Compensation and Liability act 
(CERCLA, or Superfund). This Proposed Plan summarizes 

Superfund Program   U.S. Environmental Protection Agency 
Proposed Plan                                                                Region 2 
 
 
 
 
 
 

 

Raritan Bay Slag Superfund Site 
Townships of Old Bridge/Sayreville, New Jersey 

 
September 2012  

 
 
 
 
 
 
 

MARK YOUR CALENDAR 
 
PUBLIC COMMENT PERIOD: 
September 28, 2012 through October 29, 2012, U.S. 
EPA will accept written comments on the Proposed Plan 
during the public comment period. 
 

PUBLIC MEETING: 
October 17, 2012, at 7:00 P.M. 
U.S. EPA will hold a public meeting to explain the 
Proposed Plan and all of the alternatives presented in the 
Feasibility Study. Oral and written comments will also be 
accepted at the meeting. The meeting will be held at the:    
 
George Bush Senior Center 
1 Old Bridge Plaza 
Old Bridge, NJ 08857 
For more information, see the Administrative Record 
at the following locations: 
 

U.S. EPA Records Center, Region 2 
290 Broadway, 18th Floor 
New York, New York 10007-1866 
(212) 637-4308 
Hours:  Monday-Friday, 9 AM to 5 PM 
 

Old Bridge Central Library 
1 Old Bridge Plaza 
Municipal Center 
Old Bridge, NJ  08857 
Hours: Monday - Friday   9:30 AM - 9 PM 
Saturday 9:30 AM – 5 PM, Sunday 12:30 - 5 PM 
 
Sayreville Library 
1050 Washington Rd. 
Parlin, NJ  08859 
(732) 727-0212 
Hours: Monday -Tuesday   9:30 AM - 7:45 PM 
Friday and Saturday 9:30 - 4:45 PM, Sunday 1 - 4:45 PM 
 
N.J. Department of Environmental Protection  
401 East State Street, Trenton, New Jersey  
 

Bridgewater Township Library 
1 Vogt Drive, Bridgewater, New Jersey 
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information that can be found in greater detail in several 
reports included in the Administrative Record. 
 
 
SITE DESCRIPTION  
 
The site is located on the shore of Raritan Bay, in the eastern 
part of Old Bridge Township within the Laurence Harbor 
section in Middlesex County, New Jersey. A small portion 
of the western end of the site, the western jetty at the 
Cheesequake Creek Inlet, is located in the Borough of 
Sayreville. The site is bordered to the north by Raritan Bay 
and to the east, west, and south by residential properties 
(Figure 1). 
 
The site is approximately 1.5 miles in length and consists of 
the waterfront area between Margaret’s Creek and the area 
just beyond the western jetty at the Cheesequake Creek 
Inlet. The portion of the site in Laurence Harbor is part of 
Old Bridge Waterfront Park. The park includes walking 
paths, a playground area, several public beaches, and three 
jetties, not including the two jetties (western jetty and 
eastern jetty) at the Cheesequake Creek Inlet. The park 
waterfront is protected by a seawall, which is partially 
constructed with pieces of waste slag from a secondary lead 
smelter. The western jetty at the Cheesequake Creek Inlet 
and the adjoining waterfront area west of the jetty are 
located in Sayreville.  Slag has been placed on top of the 
western jetty and is observed along the adjoining 
waterfront. Slag was also observed in the Margaret’s Creek 
area, an undeveloped 47-acre wetland located southeast of 
the seawall in Laurence Harbor. 
 
The site has been divided into 11 Site Areas for ease of 
discussion based on areas identified in historical 
investigations, site physical characteristics, and the 
locations of known or potential sources. The 11 Site Areas 
are shown on Figure 2. Discussions are organized into three 
sectors based on the type of environment and proximity to 
source areas; sectors include the Seawall Sector (Areas 1, 2, 
3, 4, 5, and 6), the Jetty Sector (Areas 7, 8, and 11), and the 
Margaret’s Creek Sector (Area 9 which consists of a 
wetlands portion and an upland portion). Area 10, a 
non-impacted area located to the east of the site, was used to 
collect background samples. 
 
 
SITE HISTORY 
 
The slag was deposited at the beachfront in the late 1960s 
and early 1970s, mostly in the form of blast furnace pot 
bottoms or kettle bottoms from a secondary lead smelter, in 
an area that had sustained significant beach erosion and 
damage due to a series of storms in the 1960s. Demolition 
debris in the form of concrete and a variety of bricks, 
including fire bricks, was also placed along the beachfront. 

A portion of the seawall also contains large riprap believed 
to have been placed over the slag when the grassed and 
paved portion of the park was developed. 
 
The western jetty at Cheesequake Creek Inlet is part of a 
federally authorized navigation project by the United States 
Army Corps of Engineers (USACE) and has been in 
existence since the USACE constructed it in the late 
nineteenth century. The slag is believed to have been placed 
on the western jetty during the same general time period as 
the construction of the seawall. The entire western jetty is 
covered with slag that is similar in appearance to the slag on 
the seawall. The slag was used to supplement the jetty and 
as fill/stabilizing material for the seawall.  
 
Elevated levels of lead, antimony, arsenic, copper, and 
chromium were identified by NJDEP in soil along the 
seawall in 2007 and at the edge of the beach near the 
western end of the seawall. Old Bridge Township placed a 
temporary “snow” fence in this area, posted “Keep-off” 
signs in the park along the split rail fence that borders the 
edge of the seawall, and notified the residents of Laurence 
Harbor. 
 
EPA collected samples at the site in September 2008 as part 
of an Integrated Assessment. The purpose of this sampling 
event was to determine whether further action under 
CERCLA was needed. The sampling included the collection 
of soil, sediment, surface water, biological, and slag 
samples along the seawall in Laurence Harbor, the western 
jetty at the Cheesequake Creek Inlet, the beaches near these 
two locations, and the developed portion of the park. EPA 
and NJDEP analytical results determined that significantly 
elevated levels of lead and other heavy metals are present in 
the soils, sediment, and surface water in and around both the 
seawall in Laurence Harbor and the western jetty at the 
Cheesequake Creek Inlet. 
 
At EPA’s request, the New Jersey Department of Health 
and Senior Services, in cooperation with the Agency for 
Toxic Substances and Disease Registry (ATSDR), 
evaluated the analytical data from the samples collected at 
the site. Their findings concluded that, due to the elevated 
lead levels, a Public Health Hazard exists at the seawall in 
Laurence Harbor, the beach between the western end of the 
seawall and the first jetty, and the western jetty at the 
Cheesequake Creek Inlet, including the waterfront area 
immediately west of the inlet (ATSDR 2009). As a result of 
this determination, EPA’s Removal Action Branch 
conducted a removal action to restrict access to these areas 
(by installing permanent fences and posting signs) and 
provided public outreach to inform residents and those 
using these areas of the health hazard that exists. 
On April 24, 2008, EPA received a request from NJDEP to 
evaluate the Laurence Harbor seawall for a removal action 
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under CERCLA. On November 3, 2008, NJDEP forwarded 
an amended request to include the western jetty along the 
Cheesequake Creek Inlet as part of the overall site. In March 
2009, the 47-acre property associated with Margaret’s 
Creek was also included in the overall site. The site was 
listed on the National Priorities List in November 2009. 
 
 
SITE CHARACTERISTICS 
 
The site consists of a waterfront area between Margaret’s 
Creek and the area just beyond the western jetty at the 
Cheesequake Creek Inlet.  It is located on the shore of 
Raritan Bay.    
 
Topography and Bathymetry 
The site topography is characterized by a gradual rise along 
the beach to shore bluffs. The bluffs extend the length of the 
site along the Bay except for Area 9, in front of the 
Margaret’s Creek wetlands. The elevation at the top of the 
shore bluffs is about 30 feet above mean sea level. South of 
the bluffs, the terrain is primarily flat. 
 
The Raritan Bay bathymetry near the beach is characterized 
by a very gradual seaward slope. A significant ebb shoal 
(shallow depositional area) has built up near the mouth of 
Cheesequake Creek. North of this ebb shoal, the depth 
increases sharply. 
 
Surface Water Hydrology, Floodplain and Wetlands 
Surface water drainage in the vicinity of the site is toward 
tidal creeks, the bay and their associated wetlands. The 
major surface water bodies at the site include Raritan Bay, 
Cheesequake Creek, and Margaret’s Creek. These water 
bodies are subject to tidal fluctuations averaging 5.5 feet. 
Because the slope of the Raritan Bay floor is very gentle, 
400 to 600 feet of the Bay floor are exposed during low 
spring tide. 
 
The entire site, except for small portions of the upland areas 
in Margaret’s Creek Sector, is within zones of high or 
moderate flooding. Wetlands at the site are all sub-tidal or 
intertidal estuarine habitats. The wetlands of Margaret’s 
Creek are a mixture of unconsolidated shore with organic 
soil and emergent wetlands that are vegetated and partially 
flooded.  
 
Sediment Characteristics 
The beach areas are sandy with little organic carbon. Upland 
of the beaches, soils are more organic-rich and contain a 
higher proportion of silt and clays. The sub-tidal and 
intertidal areas along Raritan Bay are predominantly sandy, 
with little silt, clay, or organic carbon. 
 
 

Sediment Dynamics 
In Raritan Bay, wave-driven and tidal currents transport 
sediment. Storms can increase the quantity of sediment 
currents transport by up to a factor of four (Woods Hole 
Group [WHG], 2011). Across most of the shoreline, 
non-cohesive sand on beaches and on the Bay floor is 
readily mobilized into currents. The seawall and revetment 
(Area 6) limit sand supply. 
 
Since the Bay shoreline is relatively quiet and protected 
from ocean swells, significant waves and mixing occur only 
during storm events. Wave-induced mixing is expected to 
be prominent on beaches and could result in contamination 
being present at depth on beaches. Cohesive sediments and 
lower-energy environments are present in the lee (western 
side) of the Cheesequake Creek western jetty, limiting 
sediment erosion and mixing. 
 
Jetties along Raritan Bay affect sediment transport. The lee 
side of the Cheesequake Creek western jetty is a very low 
energy environment protected from waves and storms. 
Depositional areas are present just off the eastern 
Cheesequake Creek jetty. A depositional shoal is also 
present offshore of the mouth of Margaret's Creek. A 
dynamic mixing zone is present just offshore of the 
Cheesequake Creek western jetty with irregular 
accumulation and sediment is rearranged frequently. 
 
Geochronology studies, designed to assess the rate of 
deposition, were conducted in the Margaret’s Creek 
wetlands because it is relatively protected from the wind 
and waves that would disturb sediment stratigraphy. 
Geochronology cores were not collected off-shore because 
it is a dynamic wave influenced area with no undisturbed 
sediment. Data show that sediment deposition is actively 
occurring across the open water portions of the wetlands. 
 
 
GEOLOGY AND HYDROGEOLOGY 
 
Geology   
The site is located in the Coastal Plain Physiographic 
Province of New Jersey, a seaward‐sloping wedge of 
unconsolidated sediments ranging in age from Cretaceous 
to Holocene. The coastal plain sediments are composed of 
clay, sand, silt, and gravel, and are overlain by Quaternary 
age deposits. In the vicinity of the site, the Quaternary 
deposits are underlain by the Upper Cretaceous age 
Magothy and Raritan Formations which are, in turn, 
underlain by the Lower Cretaceous age Potomac Group. 
 
Hydrogeology 
The site is located within the Raritan River Basin.  This 
Basin is bounded by the Passaic River Basin to the north, 
Delaware River Basin to the west and Atlantic Coastal 
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Basin to the south.  The major aquifer system in this region 
is the New Jersey Coastal Plain Aquifer System. 
  
Hydrodynamics  
Since Raritan Bay is relatively calm during normal 
conditions, the majority of sediment movement occurs 
during storms.  Waves in the Bay originate predominantly 
from the east and northeast (Atlantic Ocean).  Thus, 
contaminants from the seawall and the Margaret’s Creek 
area tend to migrate westward toward the western jetty.  
Currents near the Cheesequake Creek Inlet and western jetty 
are complex due to the strong dominant tidal currents within 
Cheesequake Creek.  Per tidal cycle, more water and 
sediment exit Cheesequake Creek than enters. In Margaret’s 
Creek, the regular flow of water through the wetlands 
produces minimal currents, although storm surges could 
produce stronger currents.   
 
Groundwater and Surface Water Interaction 
Groundwater and surface water interaction at the site were 
evaluated by collecting a series of synoptic water level 
measurements from all monitoring wells and staff gauges. 
Continuous water level data from selected monitoring wells 
was also collected. 
 
At the western end of the seawall, under low tide conditions, 
groundwater flow is toward the Bay. Under high tide 
conditions, the overall groundwater flow direction is also 
toward the Bay, but the flow is more complex due to the 
influence of tides and the vertical gradient. Flow in the 
deeper zone tends to stagnate on the inland side of the 
seawall while shallow groundwater flow is still toward the 
Bay. The eastern end of the seawall at low and high tide 
shows a simpler relationship between groundwater 
elevation and tidal elevation; lateral groundwater flow at 
low tide is toward the Bay while at high tide, lateral 
groundwater flow is inland. 
 
Near the foot of the Cheesequake Creek western jetty, the 
deep and shallow water levels were essentially the same. 
They both fluctuated about 6 feet in response to tidal 
changes in the channel on one side and beach on the other 
side. 
 
In the Margaret’s Creek area about 250 feet to 1,200 feet 
inland from the Bay, no significant tidal influence was 
noted. However, the difference in water level elevation 
along this section is about 4 feet. This observation indicates 
that there is a consistent component of shallow groundwater 
flow toward the Bay in this area.  
 
 
ADDITIONAL INVESTIGATIONS  
Remedial Investigation (RI) field activities were conducted 
from September 2010 through June 2011. Activities focused 

on collecting sufficient data to fill gaps in the existing data 
as identified in the Final (Revised) Data Gap Evaluation 
Technical Memorandum (CDM Smith 2010). The major 
elements of the field investigation are outlined below.  
 
Survey and Study Activities 
Topographic and bathymetric surveys were conducted to 
provide information on the geometry and physical features 
of the Raritan Bay floor, beaches, and upland areas, 
including the surrounding residential communities. The 
data were used to delineate the upland and intertidal zones. 
 
•Hydrodynamics and sediment dynamics studies were 
conducted to provide data on currents and sediment 
transport in the nearshore environment of Raritan Bay. 
 
•A slag distribution study and a slag survey were conducted 
to define the distribution of slag at the site. The slag 
distribution study included test excavations to identify the 
buried slag in the vicinity of the seawall. The slag survey 
was conducted to visually identify and estimate the volume 
of slag and battery casings at the seawall, beachfront areas, 
western jetty, and Margaret’s Creek area. 
 
•Exchange studies were conducted in the Cheesequake 
Creek Inlet and Margaret’s Creek to estimate the exchange 
(flux) of contaminants between the creeks and the bay. 
 
•A hydrogeologic assessment was conducted to provide the 
data to evaluate geologic and hydrogeologic conditions at 
the site and included: 
 
Monitoring Wells – A total of 15 shallow and 6 deep wells 
were installed in the overburden to determine the 
groundwater flow direction, horizontal and vertical 
hydraulic gradients, tidal effects, and establish baseline 
groundwater quality (FS Figure 1-21). 
 
Groundwater and Surface Water Interaction ‐ Continuous 
water level measurements were recorded in 15 monitoring 
wells for a period of one month. To document long-term 
changes in groundwater elevations, six rounds of synoptic 
water level measurements were taken from February to June 
2011. 
 
•A Stage IA cultural resources survey was conducted to 
identify any cultural or archeological resources within the 
study area. The survey excluded areas of Margaret’s Creek 
where previous Stage 1A and Stage 1B cultural resources 
surveys were conducted by Old Bridge Municipal Utilities 
Authority. Several moderate to high archaeological 
sensitive locations were identified within or border the site.  
Additional surveys may be performed during the remedial 
design to confirm if they are archaeological sensitive  
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locations. These locations are not expected to be impacted 
by activities at the site. 
 
•An ecological characterization survey was conducted to 
characterize habitats in the study area and to identify 
threatened and endangered species. The survey covered the 
uplands, beaches, and nearshore environment of Raritan 
Bay. 
 
Seawall Sector Samples 
The Seawall Sector (Areas 1, 2, 3, 4, 5, and 6) samples were 
collected from upland, beach, and tidal areas potentially 
impacted by slag material in and around the seawall. A total 
of 291 sediment samples, 219 soil samples, and 37 surface 
water samples were collected from the Seawall Sector. 
 
Jetty Sector Samples 
The Jetty Sector (Areas 7, 8, and 11) samples were collected 
from upland, beach, and tidal areas potentially impacted by 
slag material in and around the western Cheesequake Creek 
Inlet Jetty. A total of 165 sediment samples, 52 soil samples, 
and 25 surface water samples were collected from the Jetty 
Sector. 
 
Margaret’s Creek Sector Samples 
The Margaret’s Creek Sector (Area 9) samples were 
collected from upland, beach, and wetland areas potentially 
impacted by fill material. A total of 184 sediment samples, 
276 soil samples, and 21surface water samples were 
collected from the Margaret’s Creek Sector. 
 
Groundwater Samples 
One round of groundwater samples was collected from 21 
monitoring wells installed during the field investigation.  
Wells MW-10S and MW-10D were subsequently 
resampled to confirm previous lead results. 
 
Biota Samples 
Biological samples included blue crabs, hard clams, ribbed 
mussels, killifish, long neck clams, sea lettuce and six 
species of game fish across the site.  
 
Bioavailability Samples 
Forty soil samples were collected from Areas 2, 3, 5, 6, and 
9 for in-vitro bioavailability and electron microprobe 
analysis for lead and arsenic. 
 
Technical Review Workshop Lead Composite Samples 
EPA’s Lead Technical Review Workgroup (TRW) has 
specific guidance on lead sampling. Composite soil samples 
were collected from 203 locations above the spring low tide 
line and analyzed for lead. Each composite consisted of five 
subsamples collected within a 50-foot radius of a center 
point at a depth of 0-2 inches to be representative of soil that 
is likely to be ingested. 

Background Samples 
Sediment, surface water, soil, and groundwater samples 
were collected to develop site-specific background 
concentrations. Forty-nine background sediment, 25 
background soil samples, and 11 background TRW samples 
were collected from Area 10. Twelve background surface 
water samples were collected from Raritan Bay. 
Background groundwater samples were collected from 
monitoring well MW-11S, located upgradient of the site 
wells. 
 
 
NATURE AND EXTENT OF CONTAMINATION 
 
The evaluation of the nature and extent of contamination 
focused on those constituents identified as site-related 
contaminants (i.e., lead, arsenic, copper, antimony, 
chromium, and iron) in site sediment, surface water, soil, 
and groundwater. Conservative, health-protective 
preliminary screening criteria were used in the initial step to 
identify the nature and extent of contamination in site 
media. It is important to note that concentrations that 
exceeded these preliminary screening criteria are not 
necessarily associated with unacceptable risk to human 
health or the environment, but are used to define the areas 
that required further evaluation.  
 
Selection of Site‐Related Contaminants 
To provide a focused assessment of the large quantity of 
analytical data, several key contaminants were identified 
and used in previous reports and the RI report. The metals 
lead, arsenic, copper, antimony, chromium, and iron are 
known to be associated with the slag source material and 
were detected frequently in all media and often at elevated 
levels. Of particular importance is lead, which was 
identified as contributing significantly to potential risk in 
the media evaluated at the site. 
 
Other metals, including, cadmium, cobalt, nickel, selenium, 
silver, thallium, tin, and zinc, were found in varying but 
lower proportions in slag. These metals did not drive human 
health or ecological risks and were detected less frequently 
than the site-related contaminants that were used to evaluate 
contamination at the site. 
 
Background Samples 
Sediment, surface water, soil, and groundwater samples 
were collected and site-specific background concentrations 
for metals in sediment (both Bay and wetlands) and soil 
were developed for use in the Feasibility Study (FS).  
 
Area 10 was selected as the background location for soils, 
surface water, and sediments.  For wetland sediments, 
Whaler’s Creek was identified as the background location.   
This area is located out of the watershed and is not impacted 
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or influenced by the site. Sediments collected from 
Whaler’s Creek were used for ecological risk purposes only. 
 
Test Excavations 
Slag was observed in 7 of the 26 test excavations in Areas 1 
and 4. Slag depths ranged from 1 to 5 feet below ground 
surface (bgs). Most of the slag observations were along or 
near the seawall. In general, lead, arsenic, copper, antimony, 
and chromium exceeded their respective screening criteria 
in test pit samples collected along or near the seawall. 
Arsenic also exceeded its screening criterion in one sample 
collected from the beach in Area 2. 
 
Slag Leaching Tests 
Slag samples and slag cores were subjected to a variety of 
leaching tests (Schnabel 2011 provided in Appendix B of 
the FS), including synthetic precipitation leaching 
procedure (SPLP), toxicity characteristic leaching 
procedure (TCLP), semi-dynamic leach and de-ionized 
water (DIW) using the SPLP procedure. These various 
leaching tests confirm that lead is leachable from the slag 
under different conditions. Concentrations of lead in both 
composite and core slag samples were identified at levels 
ranging from 38,000 mg/kg to 91,000 mg/kg. 
 
Leachability from the slag was also examined in a neutral 
salt extraction procedure, used to simulate conditions in 
which slag is exposed to seawater. Under these conditions, 
lead was determined to be leachable while arsenic, copper, 
antimony, and tin did not leach. It was demonstrated that 
core samples had considerably higher levels of leachable 
lead than exterior slag samples but levels from both core 
and exterior samples were above the drinking water 
Maximum Contaminant Level (MCL). These leaching tests 
show that if the slag comes into contact with fresh or salt 
water, it will leach lead. As a result, the slag must be 
chemically stabilized to minimize the leaching potential. 
The potential for the slag to contact water must be 
minimized, or leachate from the slag must be prevented 
from discharging into the environment. 
 
Battery Casing Leaching Tests 
TCLP tests were conducted on the battery casings by 
analyzing three composite samples from battery casing piles 
in the upland area of the Margaret’s Creek Sector, the Area 
2 beach, and the landward end of the western jetty. Lead 
was the only metal to leach in significant quantities. 
Samples from the Area 2 beach were below the 5.0 
milligram per liter (mg/L) regulatory TCLP limit. Samples 
from the Margaret’s Creek Sector and western jetty 
composite samples were both above the TCLP limit. 
Slag Survey / Battery Casing Survey 
Slag and battery casing surveys were conducted at the 
western jetty, seawall, and Margaret’s Creek Sector to 
determine slag and/or battery casing distribution and 

volumes. The survey was conducted through visual 
observation only. The estimated volume of slag for the 
western jetty is 5,000 cubic yards (CY). The estimated 
volume of slag for the seawall is 5,300 CY. The estimated 
volume of battery casings for the beachfront is 70 CY. The 
estimated volume of slag for Margaret’s Creek Sector is 470 
CY and of battery casings is 250 CY. The locations of the 
slag and battery casings (source material) are shown in 
Figures 3-6. 
 
Summary of Seawall Sector 
The primary sources of site-related metals contamination 
are slag and battery casings. The seawall is up to 80 percent 
slag. Battery casings were found in the upper two inches of 
depositional zones in Areas 2 and 5. Buried slag was 
observed in test excavations on the upland side of the 
seawall in Area 1 and the eastern end of Area 4. 
 
Generally, site-related soil and sediment contamination in 
the Seawall Sector is defined by co-located lead and arsenic 
contamination exceeding the screening criteria in specific 
depositional areas (Areas 2 and 5) and in areas associated 
with slag. 
 
Along the eastern 1,000 feet of the seawall, co-located lead 
and arsenic that exceeded the preliminary screening criteria 
occur along the mean high tide line. Most of the 
contamination in this area is in the shallow soils and 
sediment. In Area 2, in the soils and near-shore sediments, 
lead and arsenic concentrations both exceeded the 
preliminary screening criteria. Deeper soils in this area also 
exceeded both the lead and arsenic human health screening 
criteria. In Area 5, near the first jetty, co-located lead and 
arsenic in soil and sediment exceeded the initial screening 
criteria. Deeper soil and sediment from this area did not. 
  
Other site-related metals were detected at some locations 
where lead and arsenic contamination were not co-located.  
 
In surface water, lead was commonly detected above the 
site-specific screening criterion in surface water samples 
collected from the intertidal zone, between the eastern end 
of Area 1 and the western end of Area 6; the highest 
concentrations were in Areas 1 and 2. Arsenic was detected 
above its site-specific screening criterion less frequently 
than lead.  
 
Summary of Jetty Sector 
The western jetty and adjacent areas contain slag and some 
battery casings. The western side of the western jetty and 
the adjacent shoreline are comprised of 80 to 90 percent 
slag. The prevailing currents in the vicinity of the western 
jetty promote sediment deposition on the western side of the 
jetty and transport of sediment into Raritan Bay. The  
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fine-grained organic rich sediments in this area tend to sorb 
metals. 
 
The highest concentrations of lead and arsenic in the Jetty 
Sector sediments, soils, and surface water were located on 
and to the west of the western jetty. Sediment 
contamination, initially defined by the co-location of lead 
and arsenic that exceeded preliminary site-specific 
screening criteria, included the area from the western jetty 
westward approximately 200 feet into Area 8, and seaward 
of the western jetty in Area 7. Co-located soil and sediment 
lead and arsenic above the preliminary site-specific 
screening criteria extended 1,000 feet northwest of the 
western jetty and westward along the shore into Area 11. In 
Area 11, co-located lead and arsenic contamination was 
found along the mean high tide line and the intertidal zone. 
The vertical extent of sediment contamination along the 
entire length of the jetty has not been fully delineated, but 
the horizontal extent of deeper contamination is bounded to 
the west. 
 
Concentrations of lead and arsenic in soils in the Jetty 
Sector exceeded preliminary site-specific soil screening 
criteria. The shallow soils most impacted by site-related 
metals were on and adjacent to the western jetty. In deeper 
soils, lead and arsenic concentrations exceeding the 
preliminary site-specific screening criteria are limited to the 
western jetty and Area 8 beach. 
 
The majority of surface water samples collected from the 
Jetty Sector did not exceed screening criteria. However, two 
surface water samples in the Jetty Sector exceeded the 
site-specific screening criteria for lead and arsenic. 
 
Cheesequake Creek Inlet Exchange Study Results 
The exchange study was conducted to estimate the flux of 
contaminants through the Cheesequake Creek Inlet. 
Contaminant flux for various flood tidal stages was 
estimated using Cheesequake Creek flow measurements 
and lead, arsenic, copper, antimony, and chromium data for 
surface water samples. 
 
The concentrations of site-related metals in the inlet surface 
water were much lower than other areas of the site. In terms 
of bulk sediment and water, Cheesequake Creek was 
determined to be a net exporter of both sediments and water 
into Raritan Bay. 
 
Summary of Margaret’s Creek Sector 
Sediment samples with co-located lead and arsenic that 
exceeded the preliminary site-specific screening criteria 
were limited to the shallow wetland areas. The co-location 
of lead and arsenic in sediment that exceeded the human 
health screening criteria was limited to one location. In deep 
sediments, co-located arsenic and lead concentrations above 

the preliminary site-specific screening criteria were limited 
to two widely-separated locations. Both of the 
high-resolution contaminant analysis cores showed that, in 
the top eight inches of core, both arsenic and lead exceeded 
the initial human health screening criteria.  
 
No primary sources (e.g., slag or battery casings) were 
observed in the wetland sediment, which suggests that the 
source of sediment contamination is weathering of slag and 
battery casings and storm water runoff from upland sources. 
Contaminants are dispersed widely across the wetlands, and 
contamination is generally present only in the top 24 inches. 
 
Two surface water samples collected from inside the 
Margaret’s Creek channel exceeded surface water criteria 
for lead and arsenic. In the western, open-water portion of 
the wetlands, two surface water samples exceeded the 
site-specific levels for lead. No surface water samples in the 
eastern, open-water area exceeded any screening criteria. In 
Raritan Bay samples in the vicinity of Margaret’s Creek, 
lead in surface water samples were detected above the 
site-specific screening levels. 
 
In soils, co-located lead and arsenic that exceeded the 
preliminary site-specific screening criteria were identified 
in nine samples: one on the dunes, two adjacent to Area 1, 
and six in upland soils. Four shallow soil samples contained 
co-located arsenic and lead above the human health 
screening criteria. Two subsurface locations in the upland 
area exceeded the human health screening criteria for 
co-located lead and arsenic. The highest concentration of 
lead was located in the sample adjacent to Area 1.  
 
The observed distribution of soil contamination is 
consistent with a model of non-contiguous “hot spots” 
rather than area-wide contamination. This finding is 
consistent with observations that sporadic dumping of waste 
on the ground surface occurred in the upland areas of 
Margaret’s Creek. 
 
Margaret’s Creek Exchange Study Results 
The Margaret’s Creek exchange study evaluated the 
exchange of contaminants and sediment between the 
Margaret’s Creek wetlands and Raritan Bay via Margaret’s 
Creek (i.e., water and sediment flux). Water and sediment 
exchange in Margaret’s Creek does not occur on a regular 
basis since the Margaret’s Creek wetlands are at a higher 
elevation than mean high tide. Therefore, flux out of 
Margaret’s Creek into Raritan Bay was measured. The 
average daily contaminant flux calculated from Margaret’s 
Creek entering Raritan Bay was approximately 19.1 grams 
(g) of lead per day. The dissolved portion of the lead flux is 
estimated not to exceed 6.6 g per day. Margaret's Creek is a 
very small net exporter of contaminants and sediments into 
Raritan Bay. 
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Groundwater Sampling Results 
Groundwater samples were collected from 21 monitoring 
wells in January 2011, and in April 2011from one well pair 
(MW-10S and MW-10D, to confirm lead results). MW-11S 
was installed at an upgradient location to monitor 
background conditions. 
 
In background well MW-11S, aluminum, arsenic, iron, lead, 
manganese, and sodium exceeded their respective screening 
criteria, indicating that some of the concentrations above 
site-specific screening criteria in the other samples may not 
be related to site sources. Lead exceeded the site-specific 
screening criterion (5 micrograms per liter [µg /L]) in nine 
monitoring wells (excluding the background well). These 
wells are clustered around the three source areas: the 
western jetty, the seawall, and Margaret’s Creek.  
 
Several monitoring wells across the site contain 
naturally-occurring concentrations of cobalt, iron and/or 
arsenic that are impacting groundwater quality as a result of 
background or natural geochemical conditions. 
Groundwater in the area containing monitoring wells 
MW-07S-R1, MW08D-R1, MW-08S-R1, MW-09S-R1, 
MW-10D-R1, MW-10S-R1, and MW-12S-R is classified as 
Class III-B. This classification means that the groundwater 
is unsuitable for potable use, based in part on the presence 
of elevated levels of salinity and total dissolved solids that 
meet both federal and state guidelines for Class III-B 
aquifers. Groundwater is not currently used for drinking 
water at the site and future potable use of groundwater in the 
Class III-B portion of the aquifer is prohibited. Residents in 
the area are connected to the municipal water supply system 
for their drinking water. 
 
 
SCOPE AND ROLE OF ACTION  
 
EPA’s preferred remedy to address contamination at the site 
is removal of slag, battery casings/associated wastes, 
soil/sediment above remediation cleanup levels, and 
monitoring. Margaret’s Creek wetland sediments would not 
require restoration, but certified clean material/fill/sands 
would be placed as appropriate at the excavated areas in the 
Margaret’s Creek upland areas. The primary objective of 
the actions described in this Proposed Plan is to address 
potential current and future health and environmental 
impacts associated with site-related contamination. 
 
 
ENFORCEMENT 
 
Investigations are currently underway to identify potentially 
responsible parties (PRPs) for the site.   
 
 
 

SUMMARY OF SITE RISKS  
 
Baseline Risk Assessment  
 
In 2011, EPA prepared a baseline human health risk 
assessment and a screening level ecological risk assessment 
for the Raritan Bay Slag site to estimate risks associated 
with current and future effects of contaminants on human 
health and the environment.  
 
A baseline risk assessment is an analysis of the potential 
adverse human health and ecological effects caused by 
releases of hazardous substances from a site in the absence 
of any actions or controls to mitigate such releases, under 
current and future land, groundwater, surface water and 
sediment uses. It provides the basis for taking action and 
identifies the contaminants and exposure pathways that 
need to be addressed by the remedial action. 
 
Human Health Risk Assessment (HHRA) 
 
For the HHRA, site characterization data were used to 
estimate potential risk at the site, focusing on exposure to 
soil, groundwater, surface water, sediment, and 
fish/shellfish. Exposure pathways and receptors evaluated 
for the site in the HHRA are listed below. 
 
•  Current Land Use Scenario: Recreational users in Area 1, 
Areas 3 through 6, and Area 9; anglers throughout the site 
except Areas 3 and 4 (biota samples were collected to 
represent lead in sediment from all Areas except Areas 3 
and 4); pedestrians throughout the site except Areas 2, 8, 
and 11; trespassers in Areas 2, 8, and 11; outdoor workers in 
Areas 3 and 4; and construction/utility workers throughout 
the site. 
 
•  Future Land Use Scenario: Recreational users in Areas 1 
through 6, and Area 9; anglers throughout the site except 
Areas 3 and 4 (biota samples were collected to represent 
lead in sediment from all Areas except Areas 3 and 4); 
pedestrians throughout the site except Areas 8 and 11; 
trespassers in Areas 8 and 11; outdoor workers in Areas 3 
and 4; construction/utility workers throughout the site; and 
residents throughout the site. 
 
No unacceptable cancer risks were identified for current or 
potential future exposure scenarios. The following exposure 
pathways resulted in unacceptable non-cancer hazards: 
 
Lead 
• Current/future ingestion of site soils in Area 2 (In 

Area 2, 42% of future recreational children exposed 
to the fine fraction of lead may have blood lead 
concentrations greater than 10 micrograms per 
deciliter (ug/dL). In all areas, 11% of the 
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current/future developing fetuses of female 
construction/utility workers may also have blood 
lead concentrations greater than 10 ug/dL) from 
exposure to lead in soil.  

 
Ecological Risk Assessments (ERA) 
 
A Screening Level Ecological Risk Assessment (SLERA) 
and an ERA prepared by EPA/Environmental Response 
Team (ERT) (EPA/ERT 2010) evaluated the potential risks 
to ecological receptors from exposure to site chemicals.  
The SLERA evaluated Areas 8 and 9.  EPA/ERT’s risk 
assessment evaluated Area 1.  A technical addendum to the 
SLERA was prepared to further evaluate potential risks to 
ecological receptors from exposure to site chemicals at 
Areas 1, 8, and 9 using less conservative assumptions.  The 
results of the SLERA indicate that lead, arsenic, copper, 
iron, manganese, vanadium, and zinc in surface water, and 
lead in soil and sediment as the only risk drivers to aquatic 
receptors utilizing Areas 1 and 8 and terrestrial receptors 
utilizing Area 9 upland areas of the site. 
 
 
REMEDIAL ACTION OBJECTIVES  
 
The following remedial action objectives (RAOs) address 
the human health risks and environmental concerns at the 
Raritan Bay Slag Site. The RAOs are organized into the 
following categories: principal threat waste, slag and battery 
casings/associated wastes, soil, and sediment. 
 
Principal Threat Waste: 
 
Material that meets the definition of principal threat waste 
exists at the site and could pose potential unacceptable risks 
if appropriate remedial actions are not implemented.   
 

• Remove or treat material that meets the definition of 
principal threat waste, to the extent practical, and 

 

• Prevent current or potential future migration of material 
that meets the definition of principal threat waste from 
the site that would result in direct contact or inhalation 
exposure, to the extent practicable. 

 
Principal threat wastes at the site include: (1) slag and 
battery casings/associated wastes, including particles of 
slag and battery casings/associated wastes identified in the 
soil and sediment media; (2) highly impacted soil in the 
Seawall Sector in portions of Areas 1 and 2, in the Jetty 

Sector in Area 8 and in the upland portion of the Margaret’s 
Creek Sector; and (3) highly impacted sediment located in 

Area 8 in the Jetty Sector and Areas 1 and 2 in the Seawall 
Sector. The RAOs for each of these principal threat wastes 
are listed below. 
 

 
 
 
 
 
 

WHAT IS RISK AND HOW IS IT CALCULATED?  
 
A Superfund baseline human health risk assessment is an analysis of the 
potential adverse health effects caused by hazardous substance releases 
from a site in the absence of any actions to control or mitigate these under 
current- and future-land uses. A four-step process is utilized for assessing 
site-related human health risks for reasonable maximum exposure 
scenarios. 
 
Hazard Identification: In this step, the chemicals of potential concern 
(COPCs) at the site in various media (i.e., soil, groundwater, surface 
water, and air) are identified based on such factors as toxicity, frequency 
of occurrence, and fate and transport of the contaminants in the 
environment, concentrations of the contaminants in specific media, 
mobility, persistence, and bioaccumulation. 
 
Exposure Assessment: In this step, the different exposure pathways 
through which people might be exposed to the contaminants identified in 
the previous step are evaluated. Examples of exposure pathways include 
incidental ingestion of and dermal contact with contaminated soil and 
ingestion of and dermal contact with contaminated groundwater. Factors 
relating to the exposure assessment include, but are not limited to, the 
concentrations in specific media that people might be exposed to and the 
frequency and duration of that exposure. Using these factors, a 
“reasonable maximum exposure” scenario, which portrays the highest 
level of human exposure that could reasonably be expected to occur, is 
calculated. 
 
Toxicity Assessment: In this step, the types of adverse health effects 
associated with chemical exposures, and the relationship between 
magnitude of exposure and severity of adverse effects are determined. 
Potential health effects are chemical-specific and may include the risk of 
developing cancer over a lifetime or other noncancer health hazards, such 
as changes in the normal functions of organs within the body (e.g., 
changes in the effectiveness of the immune system). Some chemicals are 
capable of causing both cancer and noncancer health hazards.  
 
Risk Characterization: This step summarizes and combines outputs of 
the exposure and toxicity assessments to provide a quantitative 
assessment of site risks for all COPCs. Exposures are evaluated based on 
the potential risk of developing cancer and the potential for noncancer 
health hazards. The likelihood of an individual developing cancer is 
expressed as a probability. For example, a 10-4 cancer risk means a “one 
in ten thousand excess cancer risk”; or one additional cancer may be seen 
in a population of 10,000 people as a result of exposure to site 
contaminants under the conditions identified in the Exposure 
Assessment. Current Superfund regulations for exposures identify the 
range for determining whether remedial action is necessary as an 
individual excess lifetime cancer risk of 10-4 to 10-6, corresponding to a 
one in ten thousand to a one in a million excess cancer risk. For noncancer 
health effects, a “hazard index” (HI) is calculated. The key concept for a 
noncancer HI is that a “threshold” (measured as an HI of less than or 
equal to 1) exists below which noncancer health hazards are not expected 
to occur. The goal of protection is 10-6 for cancer risk and an HI of 1 for a 
noncancer health hazard. Chemicals that exceed a 10-4 cancer risk or an 
HI of 1 are typically those that will require remedial action at the site. 

 
Slag and Battery Casings/Associated Wastes 
The slag and battery casings/associated wastes contain high 
concentrations of lead which pose unacceptable human 
health and ecological risks, and act as a source of 
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contamination for soil, sediment, groundwater, and surface 
water. The RAOs for the slag and battery casings/associated 
wastes are listed below. 
 
• Reduce exposure resulting from incidental ingestion of 
slag and battery casings/associated wastes to levels that are 
protective of human health.  

• Reduce exposure resulting from the ingestion of slag and 
battery casings/associated wastes to levels that are 
protective of ecological receptors.  

 • Reduce migration of contamination from the slag and 
battery casings/associated wastes to surface water, soil, and 
sediments to levels that are protective of human health and 
ecological receptors. 

Soil 

Soil in all Areas have been impacted by the slag and battery 
casings/associated wastes. Some of the areas contain slag 
particles with high concentrations of heavy metals. The 
contaminated soil poses risks to human health and 
ecological receptors and also serves as a secondary source 
for sediment, surface water, and groundwater 
contamination. The RAOs for the contaminated soil are 
listed below. 

• Reduce exposure resulting from inhalation (from dust) and 
incidental ingestion of contaminated soil to levels protective 
of human health. 

• Reduce exposure resulting from the ingestion of 
contaminated soil and ingestion of contaminants via food 
chain to levels protective of ecological receptors.  

• Reduce migration of contamination from the soil to 
surface water, and sediments to levels that are protective of 
human health and ecological receptors in Area 9. 

Sediment 

Lead contamination in the sediment was identified in 
various areas in the Raritan Bay, in particular, areas near the 
seawall, western jetty, and Area 2. The contaminated 
sediment poses risks to the ecological receptors and also 
serves as a secondary source for the surface water 
contamination. The RAOs for the contaminated sediment 
are listed below. 

• Reduce exposure resulting from the ingestion of 
contaminated sediments and ingestion of contaminants via 
food chain to levels protective of ecological receptors. 

• Reduce the migration of contamination from the sediments 
to surface water, and soil to levels that are protective of 
human health and ecological receptors. 
 
Surface Water 

 
Based on the RI results, surface water is contaminated with 
lead and other heavy metals from leaching of slag and 
battery casings/associated wastes, contaminated soil and 
sediment.  Although surface water is not a source, the 
contamination poses risks to the ecological receptors.  The 
RAO for surface water is listed below. 
 
• Reduce metals concentrations to levels that are protective 
of ecological receptors by remediating source materials. 
    
Remediation Cleanup Levels 
 
To meet the RAOs defined above, EPA has identified 
remediation cleanup levels to aid in defining the extent of 
contaminated media requiring remedial action. In general, 
remediation cleanup levels establish media-specific 
concentrations of site contaminants that will pose no 
unacceptable risk to human health and the environment. 
Remediation cleanup levels have also been developed to 
establish criteria to define the source areas deemed principal 
threats for the site, areas for which EPA has concluded 
treatment should be considered as part of the remedy.  
 
Remediation of Slag, Battery Casing/Associated Wastes 
Slag, battery casing/associated wastes will be remediated 
based on visual observation (i.e., waste materials observed 
on-site during remedial action will be removed or 
remediated).  Slag materials that are not readily visible will 
 be remediated as soil/sediment.  
 
Remediation of Surface Water 
The approach to remediating the surface water 
contamination at the site is to remove the principal threat 
wastes that act as sources of contamination to the surface 
water.  This will reduce the surface water contamination 

 
 
 
 
 
 

WHAT IS A “PRINCIPAL THREAT”? 
 

The National Oil and Hazardous Substances Pollution Contingency 
Plan (NCP) establishes an expectation that EPA will use treatment to 
address the principal threats posed by a Site wherever practicable 
(NCP Section 300.430(a)(1)(iii)(A)). The "principal threat" concept 
is applied to the characterization of "source materials" at a Superfund 
Site. A source material is material that includes or contains 
hazardous substances, pollutants or contaminants that act as a 
reservoir for migration of contamination to ground water, surface 
water or air, or acts as a source for direct exposure. Contaminated 
ground water generally is not considered to be a source material; 
however, Non-Aqueous Phase Liquids (NAPLs) in ground water 
may be viewed as source material. Principal threat wastes are those 
source materials considered to be highly toxic or highly mobile that 
generally cannot be reliably contained, or would present a significant 
risk to human health or the environment should exposure occur. The 
decision to treat these wastes is made on a site-specific basis through 
a detailed analysis of the alternatives using the nine remedy selection 
criteria This analysis provides a basis for making a statutory finding 
that the remedy employs treatment as a principal element. 
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over time to acceptable levels.  Monitoring will be 
implemented to assess the effectiveness of the approach by 
comparing the monitoring results to a set of remedial goals 
presented in Table 1.  Monitoring requirements for surface 
water will be developed during the design phase. 
 
Remediation Cleanup Levels for Soil and Sediment 
For soil and sediment media, a two-step process was used to 
develop the Preliminary Remediation Goal (PRG). In the 
first step, a PRG was derived based on parameters specific 
to each media. In the second step, the soil PRG and the 
sediment PRG was compared and a single PRG (the unified 
PRG) was proposed which aimed to collectively address the 
entire site as a whole regardless of environmental media 
(e.g., soil and sediment). A single unified PRG as shown in 
Table 1 was proposed due to the nature of the site 
(comingling/relationship between soil and sediment in the 
intertidal zone areas).  There is significant potential for 
re-contaminating soil or sediment if the two media were 
remediated to different cleanup levels. Therefore, one 
unified remediation cleanup level is provided for 
soil/sediment.  
 
As previous noted, once the decision to take action was 
made and the discussion on PRGs was started, it was 
determined that since the unified PRG approach was most 
appropriate for this site, using a background concentration 
for wetland sediments from an area not tidally connected to 
the site was determined not to be appropriate. Therefore, 
only the soil and sediment data collected from Area 10 was 
used in the background evaluation for the purposes of PRG 
selection. Sediments collected from Whaler's Creek were 
only used for ecological risk purposes. 
 
For lead, a unified remediation cleanup level of 400 
milligrams per kilogram (mg/kg) was selected. This value 
represents the human health risk-based number which is 
also protective of aquatic ecological receptors based on 
site-specific data.  
 
 
SUMMARY OF REMEDIAL ALTERNATIVES  
 
Common Elements 
 
Many of these alternatives include common components. 
Because most of the remedial alternatives will result in 
some contaminants remaining on the site above levels that 
would allow for unrestricted use (except Alternative 2), a  
review of these remedies will be conducted every five years, 
at minimum.  
 
While exposure to surface water or groundwater did not 
pose any unacceptable human health risks, long-term 
monitoring is proposed to assess impacts from remedial 

activities and to ensure that surface water concentrations 
decrease below acceptable levels once source materials are 
removed. Groundwater will be monitored solely to assess 
impacts from remedial activities. Monitoring requirements 
for groundwater and surface water will be developed during 
the design phase.  
 
The disposal requirements for all alternatives would depend 
on the metal concentrations and results of required 
regulatory tests on the wastes. Contaminated wastes that fail 
Toxicity Characteristic Leaching Procedure (TCLP) criteria 
would require treatment to meet the Land Disposal 
Restriction (LDR) Treatment Standards for contaminated 
soil prior to disposal in a Subtitle C landfill. Certified clean 
material/fill/sands would be placed as appropriate at the 
excavated areas. 
 
Dewatering would be applicable to all alternatives except 
the No Action alternative that involve removal of sediment 
and excavation of beach sand below the groundwater. 
 
Long-term monitoring (LTM) and maintenance (except 
Alternative 2) would include periodic sampling and analysis 
of surface water, groundwater, soil, sediment, toxicity 
studies and/or caged bivalve studies at site locations.  For 
alternatives that include installation of engineered 
containment structure(s) or installation of a cap, additional 
monitoring of sediment and maintenance of containment 
cells and caps would be performed to assess effectiveness or 
track progress.  Details of LTM would be determined during 
the design phase. 
 
In addition, institutional controls (ICs) such as a deed notice 
or restrictive covenant would be required for portions of the 
site as one component of maintaining the long-term 
protectiveness of all alternatives with the exception of 
Alternative 2. The FS addresses the objectives of ICs in 
more detail which are not limited to: (1) prevent exposure to 
contaminant concentrations, (2) control future development 
that could result in increased risk of exposure, and (3) 
restrict installation of drinking water wells within the 
contaminated area. Once a remedy is selected, a detailed ICs 
implementation strategy can be identified and refined in the 
design. This will entail reviewing current existing bay-wide 
advisories and evaluating against the selected remediation 
cleanup levels with input from stakeholders. Entities 
responsible to carry out the ICs and ensure that they are 
functioning as intended will be identified in the design.  
 
All the alternatives, with the exception of the no further 
action alternative, include excavation/dredging of slag, 
battery casings/associated wastes, some volume of offsite 
disposal of contaminated soil and sediment and monitoring 
(see Figures 3 through 6).   
A total of five alternatives were carried through the 
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screening process presented in the Comprehensive 
Site-wide FS. Please refer to Section 3, Development of 
Remedial Action Alternatives, and Section 4, Detailed 
Analysis of Alternatives, of the FS for a more detailed 
discussion of all the remedial alternatives. 
 
Alternative 1 - No Action 
 
Capital Cost:      $0 
Total O&M Costs:     $0 
Total Present Worth:     $0 
Implementation Timeframe:          Not Applicable 
 
The NCP requires that a “No Action” alternative be 
developed as a baseline for comparing other remedial 
alternatives. Under this alternative, no action would be 
implemented to restore the contaminated soil or sediment or 
to remove the source materials. Contamination would 
continue to migrate from the slag to other media such as 
sediment and soil, and subsequently to surface water and 
groundwater. Alternative 1 does not include institutional 
controls.  

 
Alternative 2 – Excavation/Dredging, Off-site Disposal, 
and Monitoring 
 
Capital Cost:                  $78,200,000 
Total O&M Costs:                       $500,000 
Total Present Worth:                $78,700,000 
Implementation Timeframe                       2 Years 
 
Under this alternative, slag, battery casing/associated 
wastes, contaminated soils and sediment above the 
remediation cleanup levels would be excavated and/or 
dredged and disposed of at appropriate off-site facilities.  
The disposal requirements would depend on the metal 
concentrations and results of required regulatory tests on the 
wastes.  Contaminated wastes that fail TCLP would require 
treatment to meet the Land Disposal Restriction Treatment 
Standards for contaminated soil prior to disposal in a 
Subtitle C landfill.  Contaminated wastes that pass TCLP 
can be disposed in a Subtitle D landfill without treatment.  
Certified clean material/fill/sands would be placed as 
appropriate at the excavated areas. Margaret’s Creek 
wetland sediments would not require restoration, but 
certified clean material/fill/sands would be placed as 
appropriate at the excavated areas in the Margaret’s Creek  
upland areas.  Figure 3 presents the conceptual design for 
Alternative 2. 
 
Alternative 3 – Excavation/Dredging, On-Site 
Containment of Source Materials, Off-site Disposal of 
Soil and Sediment, Institutional Controls and 
Long-Term Monitoring 
 
Capital Cost:               $69,000,000 

Total O&M Costs:                      $4,000,000 
Total Present Worth:        $73,000,000 
Implementation Timeframe                         2 Years 
 
Under this alternative, the slag and battery casing/associated 
wastes would be placed in on-site containment cells 
consisting of bottom liners, collection systems, lined 
containment walls or berms, and a low permeability cover. 
These cells would be constructed within the site in the 
upland area of Margaret’s Creek and in the asphalt area near 
the western jetty.  There would be a wetland transition zone 
between the containment cell and the wetland at the 
Margaret’s Creek upland area.  Treatment of slag to meet 
land disposal requirements prior to placement in the 
containment cell would not be required, as this operation is 
consolidation of waste materials within an Area of 
Contamination, which exempts waste consolidation from 
meeting LDR requirements.  All contaminated soil and 
sediment above the remediation cleanup levels would be 
disposed of at appropriate off-site facilities as discussed 
under Alternative 2.  Similar to Alternative 2, Margaret’s 
Creek wetland sediments would not require restoration, but 
certified clean material/fill/sands would be placed as 
appropriate at the excavated areas in the Margaret’s Creek 
upland areas. Figure 4 presents the conceptual design for 
Alternative 3. 
 
Alternative 4 – Excavation/Dredging, On-Site 
Containment, Off-Site Disposal, Capping, Institutional 
Controls and Long-Term Monitoring 
 
Capital Cost:             $44,200,000 
Total O&M Costs:                    $5,600,000 
Total Present Worth:      $49,800,000 
Implementation Timeframe                       2 Years 
 
Under this alternative, a selected remediation target area in 
Area 8 would be capped. This alternative would also 
include on-site containment of slag, battery 
casings/associated wastes, and contaminated soil and 
sediment above the remediation cleanup levels excavated or 
dredged from other site areas. The contaminated materials 
from the Jetty Sector would be placed in a containment cell 
constructed within the Jetty Sector and the contaminated 
materials from the Seawall and Margaret’s Creek Sectors 
would be placed in a containment cell constructed within 
the Margaret’s Creek Sector upland area. However, the 
on-site containment cell in the Jetty Sector would not have 
the capacity to contain all the contaminated soil and 
sediment from the Jetty Sector. Therefore, the excavated 
soil and dredged sediment that could not be accommodated 
in the containment cells would be disposed of at appropriate 
off-site facilities similar to Alternative 2. For the 
containment cell in the Margaret’s Creek Sector, there 
would be a wetland transition zone between the containment 
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cell and the nearby wetland areas. Similar to Alternative 2, 
Margaret’s Creek wetland sediments would not require 
restoration, but certified clean material/fill/sands would be 
placed as appropriate at the excavated areas in the 
Margaret’s Creek upland areas. Figure 5 presents the 
conceptual design for Alternative 4. 
 
Alternative 5 - Excavation/Dredging, On-Site 
Containment, Off-Site Disposal, Institutional Controls 
and Long-Term Monitoring 
 
Capital Cost:              $47,900,000 
Total O&M Costs:                     $4,500,000 
Total Present Worth:                   $52,400,000 
Implementation Timeframe                       2 Years 
 
This alternative would be similar to Alternative 4 except 
capping of Area 8 would not be implemented.  Instead, the 
contaminated sediment from Area 8 would be dredged and 
disposed of at appropriate off-site facilities. Figure 6 
presents the conceptual design for Alternative 5. 
 
Tables 2 and 3 summarize the volumes of slag, battery 
casings/associated wastes, contaminated soil and sediment 
addressed by alternatives. 
 
EVALUATION OF ALTERNATIVES 
 
Nine criteria are used to evaluate the different remediation 
alternatives individually and against each other in order to 
select a remedy, (see table below, Evaluation Criteria for 
Superfund Remedial Alternatives). This section of the 
Proposed Plan describes the relative performance of each 
alternative against the nine criteria, noting how each 
compares to the other options under consideration. A 
Detailed Analysis of Alternatives can be found in the FS 
Report. 
 

1. Overall Protection of Human Health & the 
Environment 

 
Alternative 1 would not protect human health and the 
environment.  Alternatives 2 through 5 would provide 
protection to human health and the environment.  However, 
during dredging operations under Alternatives 2 through 5, 
risks to ecological receptors would temporarily increase due 
to the disruption caused to the aquatic habitat from the 
dredging operation. For Alternative 2, human health risk 
would be eliminated or greatly reduced through removal of 
contaminated materials.  For Alternatives 3 through 5, 
human health risk would be eliminated or greatly reduced 
through removal and containment of contaminated 
materials; however, long-term maintenance of the 
containment cells would be required for these alternatives.   
 
The contaminated land would be restored to beneficial use 

with Alternatives 2 through 5.  
 
Alternative 1 would not meet the RAOs.  Alternatives 2 
would meet the RAOs.  Alternatives 3 through 5 would 
meet the RAOs provided that on-site containment is 
properly maintained. 
 

2.   Compliance with ARARs 
 

Alternative 1 would not comply with chemical-specific 
applicable or relevant and appropriate requirements 
(ARARs) because no action would be taken.  Alternative 2 
would comply with chemical-specific ARARs through 
removal and off-site disposal.  Alternatives 3 through 5 
would comply with chemical-specific ARARs through 
various remedial activities.  Action-specific and 
location-specific ARARs are not applicable to Alternative 1 
since no action would be taken.  Alternatives 2 through 5 
would comply with action-specific ARARs by 
implementing health and safety measures during the 
remedial action, and by meeting regulatory requirements 
necessary for remedy implementation.  Alternatives 2 
through 5 would also comply with location-specific ARARs 
by meeting wetland, coastal zone, and siting requirements. 
Coastal restoration would be required for Alternatives 2 
through 5. 

 
3.    Long-Term Effectiveness and Permanence 

 
Alternative 1 would not be considered a permanent remedy 
and does not achieve long-term effectiveness since no 
action would be taken.  Alternative 2 would remove the 
contaminated materials from the current unprotected 
locations and would achieve long-term effectiveness and 
permanence.  Alternatives 3 through 5 would achieve 
long-term effectiveness through a combination of removal, 
off-site disposal, on-site containment and capping and 
would be permanent if long-term site controls are 
maintained.  
 

 4.   Reduction in Mobility, Toxicity or Volume 
through Treatment 

 
Alternative 1 would not reduce Toxicity/Mobility/Volume 
(T/M/V) through treatment since no treatment would be 
implemented.  Alternatives 3 through 5 would not reduce 
T/V through treatment on-site; however, off-site disposal, 
on-site containment, and capping under Alternatives 3 
through 5 would reduce the mobility of the contaminants.  
The use of reactive capping technologies for Alternative 4 
would further reduce contaminant mobility.  The toxicity of 
site-related metals in contaminated materials would be 
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reduced if treatment is conducted at the off-site disposal 
facility. 
 

5.   Short-Term Effectiveness 
 
Alternative 1 would not have any short-term impact since 
no action would be taken.  Alternatives 2 through 5 would 
have impacts to the community during pre-design 
investigations, source removal, soil excavation, sediment 
dredging, material handling, on-site containment, capping, 
and transportation and disposal operations. Alternative 2 
would have larger impact on the community since it would 
involve major construction operations on-site, and heavy 
traffic on local roads during the transportation and disposal 
of contaminated materials off-site.  Alternatives 3 through 5 
would not cause as much traffic on local roads as the 
volume of materials disposed of off-site is lower in these 
alternatives.  However, the on-site construction activities 
under Alternatives 3 through 5 would be greater due to the 
construction of containment cells. Due to re-suspension of 
sediment during dredging operations, significant adverse 
impact to the aquatic habitat would be expected to occur 
temporarily in Alternatives 2 through 5.  To the extent 
practicable, areas designated for dredging would be 
dewatered prior to operations to avoid re-suspension.  
 

 

6.    Implementability 
 

Alternative 1 would be the easiest to implement since it 
involves no action.  Alternatives 2 through 5 would be 
technically implementable and would use conventional 
construction equipment, although there would be several 
technical challenges related to dredging and dewatering the 
sediment, segregating the slag, accessing work areas, siting 
of on-site containment cells, capping under water, and 
transportation logistics.  Alternatives 2 through 5 would 
also encounter some technical challenges with regards to 
coastal restoration.  Additionally, Alternatives 3 through 5 
also could face potential issues due to settlement of the 
ground following placement of contaminated material in the 
containment cells.  Alternative 2 would be the easiest to 
implement among the action alternatives, as it would not 
involve the construction and long-term maintenance of the 
containment cells.  Alternatives 3, 4 and 5 would be more 
difficult to implement, as they would involve construction 
and long-term maintenance of the containment cells. 
Alternative 4 would additionally involve maintenance and 
monitoring of the in-situ cap. 
  
7.   Costs 
 
Alternative 1 would not involve any costs.  Alternative 2 
would have the highest capital cost due to transportation and 

 
EVALUATION CRITERIA FOR SUPERFUND REMEDIAL ALTERNATIVES 

 
Overall Protectiveness of Human Health and the Environment evaluates whether and how an alternative eliminates, reduces, or 
controls threats to public health and the environment through institutional controls, engineering controls, or treatment. 
 
Compliance with ARARs evaluates whether the alternative meets federal and state environmental statutes, regulations, and other 
requirements that are legally applicable, or relevant and appropriate to the site, or whether a waiver is justified. 
 
Long-term Effectiveness and Permanence considers the ability of an alternative to maintain protection of human health and the 
environment over time. 
 
Reduction of Toxicity, Mobility, or Volume of Contaminants through Treatment evaluates an alternative's use of treatment to 
reduce the harmful effects of principal contaminants, their ability to move in the environment, and the amount of contamination present. 
 
Short-term Effectiveness considers the length of time needed to implement an alternative and the risks the alternative poses to 
workers, the community, and the environment during implementation. 
 
Implementability considers the technical and administrative feasibility of implementing the alternative, including factors such as the 
relative availability of goods and services. 
 
Cost includes estimated capital and annual operations and maintenance costs, as well as present worth cost.  Present worth cost is the 
total cost of an alternative over time in terms of today's dollar value.  Cost estimates are expected to be accurate within a range of +50 to 
-30 percent. 
 
State/Support Agency Acceptance considers whether the State agrees with the EPA's analyses and recommendations, as described 
in the RI/FS and Proposed Plan. 
 
Community Acceptance considers whether the local community agrees with EPA's analyses and preferred alternative.  Comments 
received on the Proposed Plan are an important indicator of community acceptance. 
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disposal of the contaminated materials.  Alternative 4 would 
have the lowest cost because of the use of capping.  Table 
4-3 in the FS summarizes the capital, operations and 
maintenance, and present worth costs for each alternative. 
 

8.   State/Support Agency Acceptance 
 
The State of New Jersey concurs with EPA’s preferred 
alternative as presented in this Proposed Plan. 
 

9.    Community Acceptance 
 
Community acceptance of the preferred alternative will be 
evaluated after the public comment period ends and will be 
described in the Record of Decision, the document that 
formalizes the selection of the remedy for the site. 
 
PREFERRED ALTERNATIVE 
 
 EPA has identified Alternative 2 as the preferred 
alternative.  This alternative provides for the removal of all 
Principal Threat Waste (PTW), soil and sediment above the 
remediation cleanup level (see Table 1). Under this 
alternative, slag, battery casing/associated wastes 
(approximately 11,100 cubic yards), and contaminated soils 
and sediment (approximately 81,000 cubic yards) above the 
cleanup level would be excavated and/or dredged and 
disposed of at appropriate off-site facilities. The disposal 
requirements would depend on the metal concentrations and 
results of required regulatory tests on the wastes. 
Contaminated wastes that fail TCLP would require 
treatment to meet the LDR Treatment Standards for 
contaminated soil prior to disposal in a Subtitle C landfill. 
The Margaret’s Creek wetland sediments would not require 
restoration, but certified clean material/fill/sands would be 
placed as appropriate at the excavated areas in the 
Margaret’s Creek upland areas. 
 

The Preferred Alternative at an estimated cost of $78.7 
Million is believed to provide the best balance of tradeoffs 
among the alternatives based on the information available to 
EPA at this time. The Preferred Alternative will not result in 
contaminants remaining on the site above levels that would 
require restricted use. In addition, a review of the remedy 
will not be required every five years and the Preferred 
Alternative will not require long-term monitoring. The 
removal of all PTW is preferred to those alternatives with 
on-site containment located in a recreational area and 
residential community. As the leaching tests conducted as 
part of the RI indicate, the slag and battery casings exhibit 
the potential for leaching.  EPA believes that the Preferred 
Alternative would be protective of human health and the 
environment, would comply with ARARs, would be 
cost-effective, and would utilize permanent solutions and 
alternative treatment technologies to the maximum extent  
 

practicable. The preferred alternative can change in 
response to public comment or new information.  
 
It should also be noted that the Preferred Alternative was 
reviewed by the National Remedy Review Board.  The 
Board, which includes program experts across EPA, 
evaluates proposed high-cost remedies for cost 
effectiveness and national consistency.  The Board 
comments and Regional response are included in the 
administrative record for the site. 
 
COMMUNITY PARTICIPATION 
 
EPA encourages the public to gain a more comprehensive 
understanding of the site and the Superfund activities that 
have been conducted there. 
 
The dates for the public comment period, the date, location 
and time of the public meeting, and the locations of the 
Administrative Record files, are provided on the front page 
of this Proposed Plan. Written comments on the Proposed 
Plan should be addressed to the Remedial Project Manager 
or Community Involvement Coordinator listed below. 
 
EPA Region 2 has designated a Regional Public Liaison as a 
point-of-contact for the community concerns and questions 
about the federal Superfund program in New York, New 
Jersey, Puerto Rico, and the U.S. Virgin Islands. To support 
this effort, the Agency has established a 24-hour, toll-free 
number that the public can call to request information, 
express their concerns, or register complaints about 
Superfund.  This information is provided below. 

 

For further information on the Raritan Bay Slag Superfund 
Site, please contact: 
 
Tanya Mitchell                         Pat Seppi 
Remedial Project Manager         Community Involvement Coordinator  
(212) 637-4362                        (212) 637-3679 
mitchell.tanya@epa.gov              seppi.pat@epa.gov 
 
Written comments on this Proposed Plan should be mailed to 
Ms. Mitchell at the address below or sent via email. 
 
U.S. EPA 
290 Broadway, 19th Floor 
New York, New York 10007-1866 
 
The public liaison for EPA’s Region 2 is: 
 
George H. Zachos 
Regional Public Liaison 
Toll-free (888) 283-7626 
(732) 321-6621 
 
U.S. EPA Region 2 
2890 Woodbridge Avenue, MS-211 
Edison, New Jersey 08837-3679 
 



Lead
Removal of source 
materials by visual 

observation
400 24 Human health risk-based value

Arsenic NA NA 36 ARAR based value
Copper NA NA 3.1 ARAR based value

Iron NA NA 1,000 ARAR based value
Manganese NA NA 120 ARAR based value
Vanadium NA NA 20 ARAR based value

Zinc NA NA 81 ARAR based value

Notes:

NA - Not Applicable
ARAR - Applicable or Relevant and Appropriate Requirement

Surface Water 
(µg/L)COCs Slag/Battery Casing/ 

Associated Wastes

Contaminated Soil and 
Sediment 
(mg/kg)

Basis

COCs - Contaminants of Concern

Table 1
Remediation Cleanup Levels

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, NJ

ARAR - Applicable or Relevant and Appropriate Requirement
mg/kg - milligrams per kilogram
µg/L - micrograms per liter
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Table 2 
Summary of Proposed Alternatives 

Raritan Bay Slag Superfund Site 
Old Bridge/Sayreville, New Jersey 
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List of 
Alternatives Description Source Material 

Volume 
Soil/Sediment 

Volume 
Containment 
Cell Volume 

Capping 
Volume 
(Area 8) 

  On-Site Off -Site On-Site Off-Site On-Site On-Site 
Alternative 1 No Action       

Alternative 2 
 

Excavation/Dredging, Offsite Disposal, and 
Monitoring 

 11,100  81,000   

Alternative 3  Excavation/Dredging, On-Site Containment 
of Source Materials, Offsite Disposal of Soil 
And Sediment, Institutional Controls and 
Long-Term Monitoring 

11,100* 
 

  81,000 11,100  

Alternative 4 
 

Excavation/Dredging, On-Site Containment, 
Off-Site Disposal, Capping, Institutional 
Controls and Long-Term Monitoring 

11,100* 
 

 61,400* 
 

10,400 72,500 9,200 

Alternative 5 
 

Excavation/Dredging, On-Site Containment, 
Off-Site Disposal, Institutional Controls and 
Long-Term Monitoring 

11,100* 
 

 61,400* 
 

19,600 72,500  

 
Note: 1)   All volumes are reported in cubic yards      2)   * Volume included under onsite containment cells 



Table 3
Summary of Volumes Addressed by Remedial Components of Alternatives

Feasibility Study
Raritan Bay Slag Superfund Site

Old Bridge and Sayreville, NJ

Jetty 
Sector

Seawall 
and MC 
Sectors

Jetty 
Sector

Seawall 
and MC 
Sectors

Jetty 
Sector

Seawall 
and MC 
Sectors

Jetty 
Sector

Seawall 
and MC 
Sectors

Jetty 
Sector

Seawall 
and MC 
Sectors

Jetty 
Sector

Seawall 
and MC 
Sectors

Jetty 
Sector

Seawall 
and MC 
Sectors

Jetty 
Sector

Seawall 
and MC 
Sectors

Volume addressed by 
Off-site Disposal (CY) *

5,000 6,100 25,300 55,700 - - 25,300 55,700 - - 10,400 - - - 19,600 -

Volume addressed by 
On-site Containment 

(CY) *
- - - - 5,000 6,100 - - 5,000 6,100 5,700 55,700 5,000 6,100 5,700 55,700

Volume addressed by 
Capping (CY) *

- - - - - - - - - - 9,200 - - - - -

Total Volume (CY) * 5,000 6,100 25,300 55,700 5,000 6,100 25,300 55,700 5,000 6,100 25,300 55,700 5,000 6,100 25,300 55,700

Notes:
CY - Cubic Yards
MC - Margaret's Creek
Alternative 1 - No Action
Alternative 2 – Excavation/Dredging, Offsite Disposal, and Monitoring
Alternative 3 – Excavation/Dredging, On-Site Containment of Source Materials, Offsite Disposal of Soil And Sediment, Institutional Controls and Long-Term Monitoring
Alternative 4 – Excavation/Dredging, On-Site Containment, Off-Site Disposal, Capping, Institutional Controls and Long-Term Monitoring
Alternative 5 – Excavation/Dredging, On-Site Containment, Off-Site Disposal, Institutional Controls and Long-Term Monitoring
* - All volumes are rounded to the nearest hundred CY

Soil/Sediment

Alternative 2 Alternative 3 Alternative 4 Alternative 5

Source Materials Soil/Sediment Source Materials Soil/Sediment Source Materials Soil/Sediment Source Materials
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Area 1: Laurence Harbor Seawall  The seawall along Old Bridge Waterfront Park west of Margaret's 
Creek to the beach area at the foot of Laurence Parkway.

Area 2: Laurence Harbor Beach  The beach area at the foot of Laurence Parkway between the 
western end of the seawall and the first jetty.

Area 3: Laurence Harbor 
Playground  The park playground adjacent to the western end of the seawall.

Area 4: Old Bridge Waterfront Park  The park area along the seawall (not including the playground) 
from the fence to the roadway.

Area 5: Laurence Harbor Beach  The beach area between the first and third jetty.
Area 6: Laurence Harbor Beach  The beach area between the third jetty and Cheesequake Creek 

Inlet eastern jetty.
Area 7: Cheesequake Creek Inlet  The inlet between the eastern and western jetties from the Route 

35 Bridge into Raritan Bay to the extent of sediment deposition.
Area 8: Cheesequake Creek Inlet 
Western Jetty  The jetty and adjacent subtidal area west of the inlet in Sayreville.
Area 11: Western Extent  The extent of the site west of Area 8.

Margaret's Creek Sector Area 9: Margaret's Creek
 The wetlands and upland areas associated with the Creek 
(between the beach and Route 35), including the adjacent beach 
(east of the Creek to the Middlesex County Pumping Station).

Background Area Area 10: Background Area The historical background sampling location.
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Figure 3
Conceptual Design for Alternative 2 - Off-Site Disposal

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

1. Alternative 2 consists of removal and off-site disposal of contaminated materials, and monitoring of surface water.
2. The slag and battery casings/associated wastes will be removed from the areas shown and disposed of to Subtitle C landfill.
3. The contaminated soil will be excavated and disposed of to Subtitle D or Subtitle C landfill based on the TCLP test results.
4. The contaminated sediment will be dredged, dewatered and disposed of to a Subtitle D or Subtitle C landfill based on the TCLP test results.
5. The existing sewerline is based on Laurence Harbor Force Main Drawings, dated June 1986 and Laurence Harbor Interceptor overall site plan
dated March 2007 provided by Old Bridge Municipal Utilities Authority.
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Figure 4
Conceptual Design for Alternative 3

On-Site Containment of Source Materials
and Off-site Disposal of Soil and Sediment

Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

1. Alternative 3 consists of the following components:
  i. On-site containment of source materials in containment structures or “cells”
  ii. Removal and off-site disposal of remaining contaminated soil and sediment
  iii. Long-term monitoring of the site, including the monitoring and maintenance of the containment cells and institutional control measures.
2. The slag and battery casings/associated wastes from the Jetty Sector will be removed and contained within Cell A near the western jetty and the slag
and battery casings from the Seawall and Margaret’s Creek Sectors will be placed within Cell B in the upland areas of the Margaret’s Creek Sector at
the locations shown in the figure.
3. The removal and off-site disposal of remaining contaminated soil and sediment would be conceptually similar to Alternative 2, except for the reduced
volumes.

 

4. Both containment cells would consist of top and bottom liners made of impermeable material, a drainage layer along with pipes for leachate
collection, a gas venting layer, a 2-foot layer of sandy loamy material at top with additional 6 inches topsoil in which seeding would be performed.
5. Long-term monitoring and maintenance of the cells would be performed to ensure effectiveness of containment.
6. IC measures would include deed restrictions and biennial certification regarding the maintenance of the cells.
7. The existing sewer line is based on Laurence Harbor Force Main Drawings, dated June 1986 and Laurence Harbor Interceptor overall site plan dated
March 2007 provided by Old Bridge Municipal Utilities Authority.
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Figure 5
Conceptual Design for Alternative 4

Capping, On-Site Containment, and Off-site Disposal
Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

1. Alternative 4 consists of the following components:
  i. Capping of a select area of contaminated sediments in Area 8
  ii. On-site containment of source materials and soil and sediment in containment structures or “cells”
  iii. Removal and off-site disposal of remaining contaminated soil and sediment
  iv. Long-term monitoring of the site, including the monitoring and maintenance of the containment cells, cap, and institutional control measures.
2. The slag, battery casings/associated wastes, soil and sediment from the jetty sector will be removed and contained within Cell 1 near the 
western jetty and the slag, battery casings, soil and sediment from the seawall and Margaret’s creek Sectors will be placed within Cell 2 in the 
Margaret’s Creek upland area shown in the figure.
3. The removal and off-site disposal of remaining contaminated soil and sediment would be conceptually similar to Alternative 2, except for the reduced volumes. 
4. Both containment cells would consist of top and bottom liners made of impermeable material, a drainage layer along with pipes for leachate
collection, a gas venting layer, a 2-foot layer of sandy loamy material at top with additional 6 inches topsoil in which seeding would be performed.
5. Long-term monitoring and maintenance of the cells would be performed to ensure effectiveness of containment.
6. IC measures would include deed restrictions at the cell areas and biennial certification regarding the maintenance of the cells .
7. The existing sewer line is based on Laurence Harbor Force Main Drawings, dated June 1986 and Laurence Harbor Interceptor overall site plan dated
March 2007 provided by Old Bridge Municipal Utilities Authority.
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Figure 6
Conceptual Design for Alternative 5

On-Site Containment, Off-site Disposal
Raritan Bay Slag Superfund Site
Old Bridge/Sayreville, New Jersey

1. Alternative 5 consists of the following components:
  ii. On-site containment of source materials and contaminated soil and sediment in containment structures or “cells”
  ii. Removal and off-site disposal of remaining contaminated soil and sediment
  iii. Long-term monitoring of the site, including the monitoring and maintenance of the containment cells and institutional control measures.
2. The slag, battery casings/associated wastes, soil, and sediment from the jetty sector will be removed and contained within Cell 1 near the 
western jetty and the slag, battery casings, soil, and sediment from the seawall and Margaret’s creek Sectors will be placed within Cell 2 
in the Margaret’s Creek upland area shown in the figure.
3. The removal and off-site disposal of remaining soil and sediment would be conceptually similar to Alternative 2, except for the reduced volumes.
4. Both containment cells would consist of top and bottom liners made of impermeable material, a drainage layer along with pipes for leachate
collection, a gas venting layer, a 2-foot layer of sandy loamy material at top with additional 6 inches topsoil in which seeding would be performed.
5. Long-term monitoring and maintenance of the cells would be performed to ensure effectiveness of containment.
6. IC measures would include deed restrictions at the cell areas and biennial certification regarding the maintenance of the cells.
7. The existing sewer line is based on Laurence Harbor Force Main Drawings, dated June 1986 and Laurence Harbor Interceptor overall site plan dated
March 2007 provided by Old Bridge Municipal Utilities Authority.
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          1                         Proceedings 
 
          2                        MS. SEPPI:  Good evening, 
 
          3                everybody.  Can everybody hear me. 
 
          4                Good.  We're having a few technical 
 
          5                difficulties right now and hopefully 
 
          6                we will have them straightened out and 
 
          7                we'll have our Power Point 
 
          8                presentation ready in a few minutes, 
 
          9                but, you know, we can get started. 
 
         10                        And I would like to thank 
 
         11                everybody for being here tonight.  The 
 
         12                reason we are here tonight is to talk 
 
         13                about EPA preferred remedy for the 
 
         14                Raritan Bay Slag Superfund Site. 
 
         15                        And I know, I'm sure that 
 
         16                everybody here feels like it's been a 
 
         17                really long time, but I have to tell 
 
         18                you in all the years that I have 
 
         19                worked with the EPA, and it's a long 
 
         20                time, I have never seen a site go from 
 
         21                being put on the national priorities 
 
         22                list to being here where we are 
 
         23                tonight with a remedy. 
 
         24                        And I know it's your beach and 
 
         25                I know you would like to see it open 
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          2                as soon as possible.  That's our goal 
 
          3                also, but we can't do that until we 
 
          4                make sure that everything is cleaned 
 
          5                up properly. 
 
          6                        So hopefully everybody has had 
 
          7                a chance to look at the proposed plan. 
 
          8                There are copies of it on the table. 
 
          9                If you haven't seen it you can also 
 
         10                see it online on our web page and 
 
         11                please don't forget to sign in because 
 
         12                we are trying to generate a good 
 
         13                mailing list.  You know, we have a 
 
         14                good snail mail list, but we don't 
 
         15                have a real good yet e-mail list.  So 
 
         16                if everybody could put their e-mail on 
 
         17                the list I'll add them to the general 
 
         18                list of people that I send information 
 
         19                out to about the site. 
 
         20                        A couple -- just something I 
 
         21                would like, one group I'd like to 
 
         22                recognize before we get started is we 
 
         23                worked very diligently with a group of 
 
         24                your local residents for the past 
 
         25                couple of years.  They are the members 
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          2                of the Community Advisory Group for 
 
          3                the site, and again I sound like I'm 
 
          4                pandering and I'm not, but we have a 
 
          5                lot of community advisory groups at a 
 
          6                lot of sites and I'm really, really 
 
          7                happy with the group that we have.  I 
 
          8                have never worked with such a group of 
 
          9                dedicated involved people and I guess 
 
         10                it's because the site truly is in 
 
         11                their backyard and, you know, they 
 
         12                really want to see things happen and 
 
         13                cleaned up.  But just to see how far 
 
         14                they have come as far as the technical 
 
         15                stuff that we deal with on the site is 
 
         16                just amazing to me. 
 
         17                        So if anybody is here from the 
 
         18                Community Advisory Group I would 
 
         19                appreciate if you would stand up and 
 
         20                let your neighbors see who you are and 
 
         21                the work that you have done for such a 
 
         22                long time.  They certainly deserve a 
 
         23                round of applause. 
 
         24                        (Applause.) 
 
         25                        MS. SEPPI:  All right.  Are we 
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          2                getting close to being ready to start, 
 
          3                what do you think.  Maybe. 
 
          4                        Well, in the meantime what I'd 
 
          5                like to do, we have Senator Menendez' 
 
          6                aide here, Carolyn Fefferman here and 
 
          7                Congressman Pallone here in person and 
 
          8                they both have statements they would 
 
          9                like to make.  So while we're trying 
 
         10                to get this technical difficulty put 
 
         11                to rest maybe you could come up and 
 
         12                give your statements now.  That would 
 
         13                be fine.  Congressman Pallone, yes. 
 
         14                And then I'm going to turn it over to 
 
         15                the Mayor.  I know you had a few 
 
         16                remarks after Carolyn.  Thank you. 
 
         17                Sorry about this. 
 
         18                        CONGRESSMAN PALONE:  No.  O. 
 
         19                That's fine.  Thank you very much.  I 
 
         20                am going to stay though because I want 
 
         21                to not only hear the EPA's 
 
         22                presentation, but also from all the 
 
         23                constituents. 
 
         24                        And I just wanted to say, I 
 
         25                wanted to thank everyone including the 
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          2                EPA for being here, but particularly 
 
          3                the community leaders that worked on 
 
          4                this project and I agree with you that 
 
          5                they are a great group. 
 
          6                        And I want to stress which I 
 
          7                think everybody knows that the 
 
          8                remediation of this site is incredibly 
 
          9                important to the community.  It's not 
 
         10                just an abandoned industrial site in 
 
         11                the middle of nowhere.  It's an 
 
         12                integral part of the local community 
 
         13                and it's used heavily by the public 
 
         14                for all kinds of recreational 
 
         15                activities.  And it's essential that 
 
         16                it be cleaned up in a quick and 
 
         17                comprehensive manner. 
 
         18                        As you know myself and the two 
 
         19                Senators, including Senator Menendez' 
 
         20                representative here tonight we worked 
 
         21                to have the site added to the 
 
         22                Superfund National Priority List and I 
 
         23                do believe that with the issuance of 
 
         24                the EPA's proposed cleanup plan for 
 
         25                the site we're now on the way to a 
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          2                full cleanup so that the public can go 
 
          3                back to using it without worrying 
 
          4                about health hazards. 
 
          5                        I'm also encouraged by the 
 
          6                EPA's plan to remove contaminants from 
 
          7                the site instead of landfilling in 
 
          8                material.  I think that's very 
 
          9                important to all of us and I think the 
 
         10                end result will be a clean and safe 
 
         11                waterfront area that everyone in the 
 
         12                community will be able to use without 
 
         13                worry. 
 
         14                        I just wanted to say, you 
 
         15                know, obviously I want to hear the 
 
         16                presentation tonight and see what 
 
         17                others say and I'm sure that after 
 
         18                listening to everybody there's a lot 
 
         19                more that we need to do and things 
 
         20                that need to be incorporated in the 
 
         21                cleanup, so we'll see. 
 
         22                        But I did want to mention 
 
         23                before I sat down that it's also 
 
         24                important I think in the larger sense 
 
         25                as some of you heard me say this 
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          2                before that we reauthorize the 
 
          3                Superfund program.  I don't like the 
 
          4                fact that many times if there isn't a 
 
          5                responsible party, and we do have a 
 
          6                responsible party as far as we know 
 
          7                here, but if there isn't a responsible 
 
          8                party that oftentimes the Superfund 
 
          9                sites now depend on your tax dollars 
 
         10                and general revenue to pay for things. 
 
         11                        And actually most cleanups do 
 
         12                involve some sort of Federal dollars 
 
         13                which is your tax dollars, you know, 
 
         14                at some stage and probably this one 
 
         15                has too for all I know.  But the 
 
         16                reason that that's a problem is 
 
         17                because we don't really have the 
 
         18                Superfund anymore. 
 
         19                        We talk about Superfund as if 
 
         20                it exists.  It doesn't.  I mean the 
 
         21                sites are called Superfund sites, but 
 
         22                the actual Superfund which was a trust 
 
         23                fund that was paid into by the oil and 
 
         24                chemical industry through a tax has 
 
         25                expired and so basically you use your 
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          2                income tax to pay for a Superfund 
 
          3                cleanup when there's not a responsible 
 
          4                party and that's not right. 
 
          5                        So one of the things I'm 
 
          6                working towards is to reinact the 
 
          7                Superfund as a trust fund paid for 
 
          8                with a tax on the oil and chemical 
 
          9                industry so that the taxpayers don't 
 
         10                have to pay.  And also we have enough 
 
         11                money to do a lot of the cleanups 
 
         12                which often don't occur right now. 
 
         13                        So I just wanted to mention 
 
         14                that, but again I'm really here 
 
         15                tonight to listen to what the EPA and 
 
         16                the community leaders have to say. 
 
         17                And I do think that what the EPA has 
 
         18                come up with is good, but there may be 
 
         19                other things you think need to be 
 
         20                attached to it and we'll see tonight 
 
         21                from here on in. 
 
         22                        So thank you very much.  Thank 
 
         23                you for all your help and the work 
 
         24                you've put into this. 
 
         25                           (Applause.) 
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          2                        MS. SEPPI:  Thank you also, 
 
          3                Congressman Pallone.  If I'd known you 
 
          4                were going to stay for the meeting -- 
 
          5                well, then you'll be up for comments 
 
          6                again when we get to that point.  I 
 
          7                appreciate it. 
 
          8                        I don't know, maybe we're 
 
          9                getting closer.  Just take your 
 
         10                agendas and rip them up obviously 
 
         11                we're not going by the book tonight, 
 
         12                but we'll do the very best we can. 
 
         13                        So what I'd like to do now -- 
 
         14                one thing I did want to mention just 
 
         15                before Carolyn comes up, is if you'll 
 
         16                notice we do have a stenographer 
 
         17                tonight.  This is a public meeting 
 
         18                that we're required by law to have 
 
         19                whenever we have a proposed plan. 
 
         20                        So all your comments that you 
 
         21                will give after our presentation will 
 
         22                be scripted and we'll have a 
 
         23                transcript of this meeting and those 
 
         24                will be comments that will be 
 
         25                addressed when we issue our record of 
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          2                decision which is like our final 
 
          3                legally binding document that sets out 
 
          4                exactly what it is that we plan to do 
 
          5                at the site. 
 
          6                        So when we get to the point 
 
          7                I'm going to ask you to please come 
 
          8                up.  We'll give you the microphone. 
 
          9                State your name so we will have it for 
 
         10                the record.  And just quickly do a lot 
 
         11                of people have comments tonight.  I 
 
         12                want to make sure we have enough time 
 
         13                for everybody.  Could you just raise 
 
         14                your hand if you want to.  That's 
 
         15                fine.  I mean I thought if there were 
 
         16                like a hundred people who have 
 
         17                comments we will have to put a time 
 
         18                limit on it, but I don't think we'll 
 
         19                have to.  So that's fine. 
 
         20                        So I'd like to introduce 
 
         21                Carolyn Fefferman.  She is Senator 
 
         22                Menendez' aide, he has been a 
 
         23                proponent of Superfund for a long time 
 
         24                and I think she has some remarks. 
 
         25                        MS. FEFFERMAN:  Good evening, 
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          2                everyone.  It's a pleasure to be here. 
 
          3                        Just before I read the 
 
          4                Senator's statement, several years ago 
 
          5                the EPA invited staff, the Senator was 
 
          6                not available, it was a weekday and he 
 
          7                was in Washington, to come see the 
 
          8                site.  And we learned a lot that day. 
 
          9                And we are so glad the EPA has 
 
         10                addressed this issue so quickly.  And 
 
         11                as Pat said earlier, you know, it 
 
         12                seems slow to some of you, but to 
 
         13                those of us who have been in other 
 
         14                Superfund sites it's gone really 
 
         15                quickly.  So that's all good news. 
 
         16                        The Senator's remarks and in 
 
         17                terms of the preferred plan so I would 
 
         18                like to read that. 
 
         19                        I heartily support the 
 
         20                Environmental Protection Agency's 
 
         21                preferred alternate in the proposed 
 
         22                plan in the Raritan Bay Slag Superfund 
 
         23                Site because of the threat of exposure 
 
         24                that lead poses to the people of Old 
 
         25                Bridge, Sayreville, and Middlesex 
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          2                County. 
 
          3                        Back in the spring of 2009 
 
          4                along with Congressman Pallone and 
 
          5                Senator Lautenberg I wrote EPA 
 
          6                Administrator Lisa Jackson to urgently 
 
          7                place this site on the national 
 
          8                priorities list and expedite the 
 
          9                investigation efforts in order to 
 
         10                protect human health in the 
 
         11                environment.  With children 
 
         12                particularly at risk expediting this 
 
         13                study was the right thing to do. 
 
         14                        Now, in just three years an 
 
         15                expedited remedial investigation and 
 
         16                feasibility study has taken place. 
 
         17                The results are the proposed plan, the 
 
         18                section of Alternative 2 as the 
 
         19                preferred alternative, excavation, 
 
         20                dredging, off-site disposal and 
 
         21                monitoring. 
 
         22                        I applaud the EPA for its 
 
         23                quick action, for its choice of 
 
         24                Alternative and affirm my strong 
 
         25                support to continue the pace as we 
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          2                move forward with the removal of the 
 
          3                toxic contamination from Raritan Bay. 
 
          4                        So that's for the record and 
 
          5                just also for the community anyone who 
 
          6                ever needs to reach our office I'm 
 
          7                Carolyn Fefferman and my contact 
 
          8                information, my telephone number is 
 
          9                973-645-3030.  Thanks for having me. 
 
         10                           (Applause.) 
 
         11                        MS. SEPPI:  Thank you, 
 
         12                Carolyn.  And before I get to the 
 
         13                Mayor I understand that Senator 
 
         14                Thompson is also in the audience. 
 
         15                        I don't know if you have any 
 
         16                remarks, but if you do you are 
 
         17                certainly welcome to come up and share 
 
         18                them because we're stalling for time. 
 
         19                        SENATOR THOMPSON:  I'll be 
 
         20                very brief. 
 
         21                        MS. SEPPI:  Thank you. 
 
         22                        SENATOR THOMPSON:  I would 
 
         23                just like to commend the Advisory 
 
         24                Committee members for the great work 
 
         25                that they have done and all the others 
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          2                that have been involved to bring this 
 
          3                to this point. 
 
          4                        I agree with you that while 
 
          5                five years is a long time the rate at 
 
          6                which these things usually move that's 
 
          7                like lightning speed with it.  And I 
 
          8                just encourage you to keep the 
 
          9                pressure on because I was with the 
 
         10                State Health Department for quite a 
 
         11                few years and while there one of the 
 
         12                programs that they had was testing 
 
         13                kits for lead poisoning. 
 
         14                        So I know how hazardous lead 
 
         15                can be and how important it is to see 
 
         16                it's not representing risk to our 
 
         17                community. 
 
         18                        So I would just say as my 
 
         19                football coach in high school used to 
 
         20                say, get the lead out. 
 
         21                             (Applause.) 
 
         22                        MS. SEPPI:  Thank you, 
 
         23                Senator. 
 
         24                        Well, things aren't looking 
 
         25                good I guess for our Power Point right 
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          2                now. 
 
          3                        MR. SIVAK:  We're going to do 
 
          4                old school. 
 
          5                        MS. SEPPI:  Old school.  Oh, 
 
          6                like in the old days just talk, right. 
 
          7                        Right now though I would like 
 
          8                to introduce the Mayor.  He has been 
 
          9                very supportive and we worked very 
 
         10                cooperatively with him and I think he 
 
         11                has some remarks also.  Mayor. 
 
         12                        MAYOR HENRY:  Thank you. 
 
         13                Thank you, everyone.  Thank you, EPA. 
 
         14                Elected officials, thank you. 
 
         15                        Tonight I just have a couple 
 
         16                of comments and the first comment is 
 
         17                to show and guarantee to the CAG, 
 
         18                again thank you.  And to let you know 
 
         19                it's not only Ward 1.  It's the entire 
 
         20                town this affects.  This isn't good 
 
         21                for Ward 1, it's not good for Ward 6. 
 
         22                It has a negative impact on the entire 
 
         23                town.  The entire town is behind 
 
         24                cleaning up this beach and getting 
 
         25                this, as Sam Thompson said getting 
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          2                lead out. 
 
          3                        The second point I'd like to 
 
          4                make is we all know this is just the 
 
          5                first battle in a war that we're up 
 
          6                against here.  Tonight we're going to 
 
          7                understand what they want to do, what 
 
          8                the EPA wants to do and as of right 
 
          9                now I'm fully in support of what they 
 
         10                want to do. 
 
         11                        As I understand it, the second 
 
         12                phase is going to be how we're going 
 
         13                to do it.  How we're going to do it 
 
         14                and that's also important because we 
 
         15                need to make sure that the cure for 
 
         16                this disease as I would like to call 
 
         17                it isn't going to be worse than the 
 
         18                disease itself.  Are we going to be 
 
         19                left with an infrastructure after they 
 
         20                remove all this material from site. 
 
         21                So how they do it is just as important 
 
         22                as what they want to do. 
 
         23                        And, finally, the most 
 
         24                important, probably the hardest battle 
 
         25                we're going to have to face as a town 
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          2                is when they're going to do it.  When 
 
          3                are they going to do this and who is 
 
          4                going to pay for it.  Those are the 
 
          5                battles yet to be fought. 
 
          6                        So we need to keep up the 
 
          7                pressure.  We need to keep up the 
 
          8                cooperation between all of us.  We 
 
          9                can't splinter.  That might be a 
 
         10                tactic, divide and conquer, it's not 
 
         11                going to happen here in Old Bridge. 
 
         12                We are all for this cleanup, to get it 
 
         13                done the best way possible and as 
 
         14                quick as possible.  I know lightning 
 
         15                speed, five years.  Too long, you 
 
         16                know, it's been five years two long to 
 
         17                see that fence. 
 
         18                        MS. SEPPI:  Three. 
 
         19                        MAYOR HENRY:  Still, three 
 
         20                years too long.  So we need to get 
 
         21                this done.  We're here to cooperate, 
 
         22                but at the same time we need to look 
 
         23                out for our interests, protect to 
 
         24                township of Old Bridge and residents 
 
         25                of Old Bridge.  So that's my 
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          2                dedication to this project.  I hope it 
 
          3                happens in my term as the Mayor that 
 
          4                we get this done and we're certainly 
 
          5                going to do everything we can to get 
 
          6                it done. 
 
          7                        Congressman, Senator, 
 
          8                Representative, we need you, please. 
 
          9                Please.  Thank you.  Thank you, 
 
         10                everyone.  I'll be up later.  I have 
 
         11                some township wide concerns.  When I 
 
         12                do hear the plan I have some comments 
 
         13                to make, so I shall return.  Thank 
 
         14                you, everyone.  Thank you. 
 
         15                            (Applause.) 
 
         16                        MS. SEPPI:  Thank you, Mayor. 
 
         17                Thank you. 
 
         18                        Now we're looking for another 
 
         19                laptop.  I think this is terrible. 
 
         20                I'm sorry.  I don't know how long we 
 
         21                have planned for this meeting and 
 
         22                something like this happens.  But what 
 
         23                I would like to do now, by the way, 
 
         24                now that we are totally off the 
 
         25                agenda.  My name is Pat Seppi.  I work 
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          2                EPA.  I work in the Public Affairs 
 
          3                Office and I am the Community 
 
          4                Involvement Coordinator for this site. 
 
          5                        And what I'd like is we have 
 
          6                the other people who are here from EPA 
 
          7                tonight will introduce themselves and 
 
          8                tell you what they're doing in respect 
 
          9                to this site. 
 
         10                        MS. MITCHELL:  Good evening, 
 
         11                everyone.  My name is Tanya Mitchell 
 
         12                and I am the Remedial Project Manager 
 
         13                for the site. 
 
         14                        MS. PENSAK:  Hi.  My name is 
 
         15                Mindy Pensak and I'm the Ecological 
 
         16                Risk Assessor for the site. 
 
         17                        MS. SMITH:  My name is Lora 
 
         18                Smith.  I'm the Human Health Risk 
 
         19                Assessor. 
 
         20                        MR. SCORCA:  Mike Scorca, 
 
         21                EPA's hydrogeologist. 
 
         22                        MS. SEPPI:  Thanks, Mike. 
 
         23                        MR. SIVAK:  Hi.  I'm Michael 
 
         24                Sivak.  I'm the Section Chief for the 
 
         25                Mega Projects Team at Superfund which 
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          2                is dealing with the site. 
 
          3                        MS. SEPPI:  And other by the 
 
          4                table.  Elias Rodriguez, wave.  Elias 
 
          5                is the Superfund Press Officer. 
 
          6                        So I think what we're going to 
 
          7                do in the meantime we might as well do 
 
          8                a little bit of overview about the 
 
          9                Superfund process. 
 
         10                        I know a lot of you have heard 
 
         11                a lot of the information that is going 
 
         12                to be given to you tonight.  We try to 
 
         13                keep our presentation short, truly we 
 
         14                do, but when we have a proposed plan 
 
         15                public meeting like this you can see a 
 
         16                lot of people from EPA are actually 
 
         17                involved in putting this plan 
 
         18                together. 
 
         19                        So we ask your patience and it 
 
         20                might be a little bit long, but we 
 
         21                will try to get through it as quickly 
 
         22                as possible because of course the most 
 
         23                important thing for us to get to your 
 
         24                questions and comments. 
 
         25                        Okay, Michael. 
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          2                        MR. SIVAK:  It was a really 
 
          3                good presentation too.  Hopefully 
 
          4                we'll get to see it later. 
 
          5                        The presentation tonight, 
 
          6                we're going to talk you through an 
 
          7                oral history of the site.  We're going 
 
          8                to talk you through the results of our 
 
          9                remedial investigation which is a 
 
         10                study that defines the nature and the 
 
         11                extent of contamination associated 
 
         12                with the site. 
 
         13                        We're going to talk you 
 
         14                through the feasibility study which is 
 
         15                an evaluation of all the different 
 
         16                remedial alternatives that we consider 
 
         17                for the Raritan Bay Slag Superfund 
 
         18                Site.  We'll take you through the 
 
         19                results of the human health and the 
 
         20                ecological risk assessors.  We have 
 
         21                those folks here. 
 
         22                        We're going to walk you 
 
         23                through what our remedial action 
 
         24                objectives are for the site, what is 
 
         25                our goal in cleaning up the site, what 
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          2                are we going to try to achieve and 
 
          3                what levels are we going to try to 
 
          4                achieve.  We're going to talk about 
 
          5                all of the remedial alternatives we 
 
          6                looked at and then we're going to go 
 
          7                through our proposed alternative that 
 
          8                was identified in the proposed plan. 
 
          9                        The Superfund process is a 
 
         10                very lengthy process.  There are many, 
 
         11                many steps to it.  The step that we 
 
         12                are in right now and you have to 
 
         13                imagine a nice visual that looks like 
 
         14                little stepping stones down a path. 
 
         15                It's an awesome visual.  It looks like 
 
         16                this.  And you will see we have 
 
         17                finished up the remedial investigation 
 
         18                and feasibility study, so we now know 
 
         19                the nature, what kind of contamination 
 
         20                we have out there and where is that 
 
         21                contamination.  And we looked as I 
 
         22                said all the different remedies that 
 
         23                are out there that would allow us to 
 
         24                clean up the site. 
 
         25                        And so we have selected what 
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          2                we think is the best remedy for the 
 
          3                site.  And we are right now in the 
 
          4                public comment period.  We issued our 
 
          5                proposed plan with our preferred 
 
          6                remedy to the public and we are doing 
 
          7                a public meeting.  We're here tonight 
 
          8                to talk to you about all the steps in 
 
          9                the process. 
 
         10                        At the end of the public 
 
         11                comment period we will issue what is 
 
         12                known as a Record of Decision.  We 
 
         13                call it a ROD and that document will 
 
         14                memorialize EPA's decision on what the 
 
         15                preferred remedy or what our final 
 
         16                remedy for the site will be and we'll 
 
         17                also include what we call our 
 
         18                responsiveness study which will 
 
         19                include all the comments we receive 
 
         20                during the public comment period, all 
 
         21                the comments that are noted tonight by 
 
         22                the stenographer as well as any 
 
         23                comments that are submitted to Tanya, 
 
         24                the Project Manager, either 
 
         25                electronically or by mail. 
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          2                        So we will issue that Record 
 
          3                of Decision and that includes a 
 
          4                summary of our decision as well as a 
 
          5                record of all of the comments and our 
 
          6                responses to those comments. 
 
          7                        The Raritan Bay slag is 
 
          8                approximately 1.5 miles in length.  It 
 
          9                runs through Old Bridge and 
 
         10                Sayreville.  Obviously many of you 
 
         11                know this.  It is comprised of three 
 
         12                main sectors.  These are described in 
 
         13                the proposed plan.  We have the 
 
         14                seawall sector.  We have what is 
 
         15                known -- I'm sorry, the seawall sector 
 
         16                is comprised of pieces of slag as well 
 
         17                as associated waste such as bricks and 
 
         18                cement and other materials. 
 
         19                        We have the western jetty 
 
         20                which is at the Cheesequake Creek 
 
         21                inlet.  That's a tough name.  When I 
 
         22                first started on this project that was 
 
         23                one of the things I was most terrified 
 
         24                of pronouncing, Cheesequake.  That's a 
 
         25                very tough name. 
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          2                        We also have the Margaret's 
 
          3                Creek area.  It's a 47-acre wetland 
 
          4                that also has been identified as 
 
          5                containing various piles of slag and 
 
          6                battery casings. 
 
          7                        A brief history of the site. 
 
          8                In the late 1960's and early 1970's 
 
          9                slag was deposited along the seawall 
 
         10                and the western jetty.  In 2007 
 
         11                elevated levels of -- elevated levels 
 
         12                of metals, primarily lead, were 
 
         13                identified by health agencies. 
 
         14                        In 2008 EPA was asked to 
 
         15                evaluate the Lawrence Harbor seawall 
 
         16                for removal action under the 
 
         17                Comprehensive Environmental Response 
 
         18                and Liability Act which is the 
 
         19                Superfund.  That's the actual name of 
 
         20                the Superfund law that you've heard 
 
         21                about this evening. 
 
         22                        The Raritan Bay slag was 
 
         23                listed on the National Priorities List 
 
         24                on November 2, 2009 and we are here 
 
         25                this evening to take this site to the 
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          2                next step. 
 
          3                        I'm going to turn it over to 
 
          4                Tanya Mitchell -- no, to Mike Scorca 
 
          5                who is our hydrogeologist on the site, 
 
          6                who is going to take us through some 
 
          7                of the findings of the remedial 
 
          8                investigation. 
 
          9                        MR. SCORCA:  Okay.  I have a 
 
         10                brief presentation here of what some 
 
         11                of you have, information we learned 
 
         12                from the numerous studies that we 
 
         13                performed.  I'm going to use this map 
 
         14                since we don't have the slides. 
 
         15                        So as Mike described, this is 
 
         16                the western jetty area where the slag 
 
         17                was piled and this is the seawall area 
 
         18                where the other slag was a source. 
 
         19                        This is Margaret's Creek area 
 
         20                and it's wetlands and this is where 
 
         21                they also found the -- 
 
         22                        A VOICE:  Is there any chance 
 
         23                we can move that map. 
 
         24                        MR. SIVAK:  Sure. 
 
         25                        Can everybody see one of the 
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          2                two maps. 
 
          3                        A VOICE:  You got to bring it 
 
          4                higher. 
 
          5                        MR. SIVAK:  Sure. 
 
          6                        (Discussion off the record.) 
 
          7                        MR. SCORCA:  So hopefully that 
 
          8                helps orient to where we are looking 
 
          9                on this aerial photo. 
 
         10                        So there is about a 30-foot 
 
         11                bluff along here, along the beach. 
 
         12                From there you get a slope down to the 
 
         13                beach area and a gentle slope out and 
 
         14                then below the bay, the floor of the 
 
         15                bay slopes gently out into Raritan 
 
         16                Bay. 
 
         17                        The tidal fluctuation in 
 
         18                Raritan Bay is about five and a half 
 
         19                feet and because of that during low 
 
         20                tides the low, low tide, the area of 
 
         21                exposed bay bottom is about four to 
 
         22                600 feet in width. 
 
         23                        Okay.  We did a hydrodynamic 
 
         24                and sediment dynamic study using -- to 
 
         25                measure the currents in the bay.  The 
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          2                currents are generated by waves and 
 
          3                tidal action. 
 
          4                        Overall there is a -- there's 
 
          5                a westward direction of the current. 
 
          6                That's the main current, but with our 
 
          7                study we used acoustic Doppler 
 
          8                technology and we were able to 
 
          9                identify some areas of some more minor 
 
         10                currents that includes the current out 
 
         11                of Cheesequake Creek which is the net 
 
         12                major current towards the bay. 
 
         13                        There is some minor currents 
 
         14                around the jetty, the western jetty. 
 
         15                There's the predominant current 
 
         16                westward which then is intersected by 
 
         17                the two -- the three jetties in here, 
 
         18                and with that you get deposition near 
 
         19                the site of the jetties. 
 
         20                        MR. SPIEGEL:  What time of 
 
         21                year did you do that study? 
 
         22                        MR. SCORCA:  I don't remember, 
 
         23                but that was -- so we have 12 slides 
 
         24                that you can see in the remedial 
 
         25                investigation report.  That was the 
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          2                long-term average. 
 
          3                        There was also a bit of a back 
 
          4                current in this direction as well and 
 
          5                then over here again westward is the 
 
          6                main direction. 
 
          7                        We also did it during storm 
 
          8                activity and under those conditions 
 
          9                the currents change a little bit, the 
 
         10                westward current is even more enhanced 
 
         11                and there are some currents that are 
 
         12                directed bayward from the land along 
 
         13                the beach here that were observed. 
 
         14                        And so in the -- if you look 
 
         15                in the RI you can see that it enhances 
 
         16                the currents we saw and it changes 
 
         17                directions during flow -- during 
 
         18                storms and the overall sediment 
 
         19                transport increases by about four 
 
         20                times during storm conditions. 
 
         21                        So we also have a generalized 
 
         22                conception model which is an 
 
         23                illustration that you'll see in the 
 
         24                report, and that helps to show the 
 
         25                deposition zones which are such as by 
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          2                the beach area where the jetty slows 
 
          3                down the flow and the sediments build 
 
          4                up in that area and you can see some 
 
          5                other areas as well. 
 
          6                        And also there is deposition 
 
          7                zones just offshore from Cheesequake 
 
          8                Creek inlet on either side of it as 
 
          9                well as over here by the western 
 
         10                jetty.  So those are some of the main 
 
         11                deposition zones that you can see on 
 
         12                that figure. 
 
         13                        We also did -- we did a lot of 
 
         14                investigations and studies of this 
 
         15                for this project.  So I'm just going 
 
         16                to give a list here that we have a 
 
         17                slide for. 
 
         18                        We did the hydrodynamics and 
 
         19                sediment dynamics study.  We did a 
 
         20                slag characterization study where we 
 
         21                collected some slag and sent it to the 
 
         22                laboratory for analysis.  We did a 
 
         23                slag distribution study.  We did some 
 
         24                trenching along the seawall and we 
 
         25                looked to see what the distribution 
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          2                and extent of the slag was in this 
 
          3                area.  We did the exchange studies 
 
          4                from Margaret's Creek and from 
 
          5                Cheesequake Creek. 
 
          6                        We also did some groundwater 
 
          7                investigations and we put in 15 wells 
 
          8                with well level recorders to observe 
 
          9                tidal fluctuations.  We did hundreds 
 
         10                of soil, sediment, surface water 
 
         11                samples to delineate the extent of the 
 
         12                contaminated zones. 
 
         13                        We did studies of biota and we 
 
         14                also did bioavailability samples and 
 
         15                we also had EPA's Technical Review 
 
         16                Work Group, the TRW did lead 
 
         17                depositing samples and background 
 
         18                samples for media surface water, soil 
 
         19                and ground water. 
 
         20                        MR. SPIEGEL:  The composite 
 
         21                samples, was that in the bay itself or 
 
         22                was that up in the Margaret's Creek 
 
         23                area? 
 
         24                        MS. SEPPI:  Wait.  Bob, I'm 
 
         25                sorry, I don't mean to interrupt. 
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          2                What we'd like to do is the 
 
          3                presentation first and then get to the 
 
          4                questions.  Only because for one 
 
          5                reason because our stenographer needs 
 
          6                to have your name when you ask 
 
          7                questions.  But sometimes the 
 
          8                questions get answered during the 
 
          9                presentation.  So I know everybody has 
 
         10                questions, but if you can hold them I 
 
         11                would appreciate it. 
 
         12                        MR. SPIEGEL:  Sure. 
 
         13                        MS. SEPPI:  Thank you. 
 
         14                        MR. SCORCA:  So that list is 
 
         15                included in the proposed plan on the 
 
         16                table. 
 
         17                        Okay, Tanya. 
 
         18                        MS. SEPPI:  Thank you.  Good 
 
         19                evening, everyone.  My name is Tanya 
 
         20                Mitchell and, as I said before, I'm 
 
         21                Remedial Project Manager for the site. 
 
         22                I'm going to speak with you guys about 
 
         23                the nature and extent of contamination 
 
         24                that we looked at at the site. 
 
         25                        Initially we began looking at 
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          2                several different analytes such as 
 
          3                lead, arsenic, copper, antimony, and 
 
          4                chromium.  We started looking at them 
 
          5                in the beginning because they were 
 
          6                known to be associated with the slag 
 
          7                source material and they were often 
 
          8                detected frequently in the media at 
 
          9                the site such as in the soil, the 
 
         10                sediment as well.  Other metals are 
 
         11                also associated with lead and were 
 
         12                also detected, but at much lower 
 
         13                concentrations. 
 
         14                        We also did some background 
 
         15                sampling which is in Area 10, this is 
 
         16                going to be difficult.  This area 
 
         17                right here is Area 10 and we looked at 
 
         18                that area for background sampling and 
 
         19                we also looked at Whaler's Creek and 
 
         20                that is located right here. 
 
         21                        We performed some test 
 
         22                excavations along the beach area which 
 
         23                would be an Area 2, all the way from 
 
         24                Area 2, 3, 4, and 1. 
 
         25                        In the test excavation one or 
  



 
 
 
                                                                    35 
          1                         Proceedings 
 
          2                more site metals were detected and 
 
          3                also for some subsurface samples. 
 
          4                Most of the slag was along the seawall 
 
          5                and the seawall, if you're not 
 
          6                familiar, the seawall is located right 
 
          7                here between Area 3 all the way down 
 
          8                to Area 4.  That's the seawall. 
 
          9                Unfortunately, I don't have the map to 
 
         10                show you where the slag is deposited, 
 
         11                but I'm going to give you an example. 
 
         12                        We have, in the western jetty 
 
         13                we have slag that is covered on this 
 
         14                jetty here.  Primarily all along this 
 
         15                jetty is covered with slag. 
 
         16                        In this area here which is the 
 
         17                seawall sector slag is located from 
 
         18                here all the way down to Area 4.  This 
 
         19                whole area is covered with slag.  And 
 
         20                the Margaret's Creek area or Area 9, I 
 
         21                may say Area 9 or Margaret's Creek. 
 
         22                They mean the same.  That's this area 
 
         23                here.  Various piles of slag were 
 
         24                noted in this area.  They were all 
 
         25                found in the upland portions of the 
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          2                site like in here.  There was a few 
 
          3                small pallets right here and a few 
 
          4                right in here. 
 
          5                        In addition to looking at the 
 
          6                slag during the nature and extent we 
 
          7                did some slag testing.  We evaluated 
 
          8                lead.  Elevated levels of lead was 
 
          9                identified in both the composite 
 
         10                samples as well as in core samples of 
 
         11                the slag and various leaching tests we 
 
         12                performed such as a toxicity 
 
         13                characteristic leaching procedure 
 
         14                which is called TCLP or T-C-L-P. 
 
         15                        Those various tests were 
 
         16                exceeded which means that the various 
 
         17                tests confirmed that lead is leaching 
 
         18                from the slag under different 
 
         19                conditions. 
 
         20                        We have battery casings that 
 
         21                are also along the site and the 
 
         22                battery casings we also performed some 
 
         23                tests on that as well.  We performed 
 
         24                the TCLP test on the battery casings 
 
         25                which also indicated that lead was 
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          2                leaching from the battery casings as 
 
          3                well. 
 
          4                        Samples from the Margaret's 
 
          5                Creek sector and the western jetty 
 
          6                composite samples were both above the 
 
          7                TCLP limit of five micrograms per 
 
          8                liter -- per kilogram, I'm sorry. 
 
          9                        The leaching tests, what do we 
 
         10                use the leaching tests for.  It helps 
 
         11                us help to identify where the material 
 
         12                can be deposed.  If we were going to 
 
         13                remove it from the site it helps us to 
 
         14                identify which disposal facilities we 
 
         15                can take those slag materials or 
 
         16                battery casings to. 
 
         17                        I'm going to talk about now 
 
         18                the nature and extent of the seawall 
 
         19                sector and the seawall sector as I 
 
         20                said is in this area right here. 
 
         21                Battery casings were found in the 
 
         22                upper two inches of the depositional 
 
         23                zones in Area 2 and 5.  The beachfront 
 
         24                total estimate volume of battery 
 
         25                casings is 70 cubic yards and of the 
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          2                slag we estimate it to be about 8 
 
          3                percent covered with slag. 
 
          4                        Slag was observed in test 
 
          5                excavations on the upside of the 
 
          6                seawall in Area 1 and the eastern end 
 
          7                of Area 4. 
 
          8                        Michael was pointing out, if 
 
          9                you want to look over there he'll 
 
         10                point out on the map where I'm 
 
         11                speaking of. 
 
         12                        The highest concentrations of 
 
         13                soil and sediment was in the shallow 
 
         14                soils and sediment found in Area 2 
 
         15                near shore sediment and Area 5 near 
 
         16                the first jetty.  For surface water 
 
         17                the highest lead concentrations were 
 
         18                in Areas 1 and 2. 
 
         19                        Now, we're going to move to 
 
         20                the jetty sector which is more in the 
 
         21                Sayreville area where I said the jetty 
 
         22                was covered with slag.  The slag was 
 
         23                observed on and to the west of the 
 
         24                main section of the western jetty and 
 
         25                it is comprised of about 80 to 90 
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          2                percent slag.  So that jetty is 
 
          3                predominantly covered in slag. 
 
          4                        Battery casings were observed 
 
          5                on the jetty and scattered nearby.  So 
 
          6                it was not found like in piles.  It 
 
          7                was just randomly scattered.  The soil 
 
          8                and sediment in that area, the shallow 
 
          9                soils are most impacted by the lead 
 
         10                was on and adjacent to the western 
 
         11                jetty.  In deeper soils the lead were 
 
         12                limited to the western jetty in Area 8 
 
         13                beach.  The highest concentrations of 
 
         14                lead in the sediments was located on 
 
         15                the west of the western jetty. 
 
         16                Sediment concentration was observed in 
 
         17                portions of Area 8 and 7. 
 
         18                        The surface water, the 
 
         19                majority of the surface water samples 
 
         20                collected from the jetty sector did 
 
         21                not exceed criteria.  So the levels of 
 
         22                lead in that area was very much lower 
 
         23                for the surface water. 
 
         24                        In Margaret's Creek which is 
 
         25                Area 9 slag was observed in multiple 
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          2                discrete piles within Margaret's Creek 
 
          3                upland soils. 
 
          4                        Battery casings were also 
 
          5                observed scattered near the piles of 
 
          6                slag approximately about 250 cubic 
 
          7                yards to be exact.  No slag or battery 
 
          8                casings were observed in the wetlands 
 
          9                sediment. 
 
         10                        For the soil in this area no 
 
         11                slag or battery casings were observed 
 
         12                in the wetland sediment.  Soil 
 
         13                contamination was observed adjacent to 
 
         14                the slag piles. 
 
         15                        The surface water, there were 
 
         16                very few minor samples that were 
 
         17                collected from within the area near 
 
         18                Margaret's Creek that exceeded the 
 
         19                lead criteria.  So it was not, the 
 
         20                surface water was not as heavily 
 
         21                contaminated in that area. 
 
         22                        After we looked at the nature 
 
         23                and extent, then we move on to the 
 
         24                risk assessments. 
 
         25                        Now, we're going to have 
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          2                someone regarding human health and 
 
          3                followed by the eco risk assessment. 
 
          4                        MS. SMITH:  Thank you. 
 
          5                        EPA performed a human health 
 
          6                risk assessment to evaluate the risk 
 
          7                to folks that are either exposed 
 
          8                currently or in the future. 
 
          9                        So some of the current land 
 
         10                use scenarios that we evaluate at the 
 
         11                site are recreational users, that is 
 
         12                people using the beach, walking in the 
 
         13                water, walking their dogs in Areas 1 
 
         14                which is known as Seawall, three, 
 
         15                which is the playground area, four, 
 
         16                which is the park area, five and six 
 
         17                which are the additional beach areas, 
 
         18                and Area 9 which is Margaret's Creek. 
 
         19                        We also evaluated angulars 
 
         20                throughout the site.  These are people 
 
         21                that are either fishing for various 
 
         22                things like bluefish and stripers, 
 
         23                thank you.  Also we looked at 
 
         24                different shellfish like mussels and 
 
         25                clams as well.  So we looked at 
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          2                angulars throughout the site except 
 
          3                for Areas 3 and 4 which should be only 
 
          4                two ground walked areas. 
 
          5                        We also evaluated pedestrians 
 
          6                throughout the site separate from 
 
          7                recreational areas in all areas except 
 
          8                for two, which is the closed beach, 
 
          9                eight which is the adjacent to western 
 
         10                jetty, and 11 which just beyond that. 
 
         11                These are the areas that are currently 
 
         12                fenced off so folks don't have access 
 
         13                to those very readily, but we did 
 
         14                evaluate trespassers in these areas 
 
         15                because while they shouldn't be going 
 
         16                there we must assume that someone 
 
         17                might jump the fence. 
 
         18                        We evaluated outdoor workers 
 
         19                in Areas 3 and 4.  That's the 
 
         20                playground area and the park area and 
 
         21                also construction and utility workers 
 
         22                throughout the site.  For future use 
 
         23                scenario we evaluated all of the same 
 
         24                scenarios from the current use except 
 
         25                the only changes were we looked at the 
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          2                Area 2 beach for recreational use 
 
          3                assuming that it will be open in the 
 
          4                future and we also evaluated 
 
          5                groundwater at the site for drinking 
 
          6                water purposes to the residents. 
 
          7                        So our conclusion was that 
 
          8                lead and soil is the sole risk driver 
 
          9                at the site.  There are lead modeling. 
 
         10                We determined that future child 
 
         11                recreational users in Area 2 which is 
 
         12                currently the closed beach and current 
 
         13                and future female construction or 
 
         14                utility workers who may be pregnant, 
 
         15                they also have potential lead risks 
 
         16                above a level of concern. 
 
         17                        And as I mentioned we did do a 
 
         18                biota study and looked at fish and 
 
         19                shellfish in the area, and found there 
 
         20                is no unacceptable risk related to 
 
         21                consuming either fish or shellfish in 
 
         22                the area. 
 
         23                        I think we're going to go on 
 
         24                to the ecological risk assessment now. 
 
         25                        MS. PENSAK:  Ecological risk 
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          2                assessment is the way that we evaluate 
 
          3                whether contaminants present in media 
 
          4                at the site pose unacceptable risk to 
 
          5                both wildlife and plants and all our 
 
          6                risk assessments follow agency 
 
          7                guidance. 
 
          8                        Now, there were three areas in 
 
          9                particular that we looked at for the 
 
         10                ecological risk assessment, presence 
 
         11                of slag and battery casings as well as 
 
         12                the desirable habitat for our 
 
         13                receptors.  So we looked at Area 1, 
 
         14                the seawall sector; Area 8, the area 
 
         15                north of the western jetty and of 
 
         16                course the Margaret's Creek wetland 
 
         17                area, Area 9. 
 
         18                        When we evaluate risk we do it 
 
         19                in two ways.  First we screen 
 
         20                contaminants that we identified in the 
 
         21                sediment, surface water and soil 
 
         22                against applicable screening values 
 
         23                that are put out there by the State as 
 
         24                well as the Federal government and 
 
         25                then also do food chain models to 
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          2                determine whether their risk to 
 
          3                organisms that would use the site such 
 
          4                as the American robin and the 
 
          5                (inaudible).  So what did we find out. 
 
          6                        Well, in all three areas, 
 
          7                Areas 1, 8, and 9 we had surface water 
 
          8                contaminants of concern; primarily 
 
          9                inorganics, lead, arsenic, copper, and 
 
         10                zinc.  Within the bay areas, Areas 1 
 
         11                and 8 we found one contaminant of 
 
         12                concern and that was lead and within 
 
         13                the Margaret's Creek area in the soil 
 
         14                we found that lead was a contaminant 
 
         15                of concern. 
 
         16                        Now, Tanya will continue. 
 
         17                        MS. MITCHELL:  I'm going to be 
 
         18                speaking about the remedial action 
 
         19                objectives.  In the proposed plan 
 
         20                there is a section on remedial action 
 
         21                objectives and this sort of follows 
 
         22                that section. 
 
         23                        Before we can begin talking 
 
         24                about remedial action objectives we 
 
         25                must first define what principal 
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          2                threat wastes are.  And what they are, 
 
          3                principal threat wastes are those 
 
          4                source materials considered to be 
 
          5                highly toxic or highly mobile that 
 
          6                generally cannot be readily contained 
 
          7                or would present a significant risk to 
 
          8                human health or the environment should 
 
          9                exposure occur. 
 
         10                        The remedial action objectives 
 
         11                that we have for the site is No. 1 is 
 
         12                to remove or treat material that meets 
 
         13                the definition of principal threat 
 
         14                waste to the extent practical and to 
 
         15                prevent current or potential future 
 
         16                migration of that material that meets 
 
         17                the definition of principal threat 
 
         18                waste from the site that would result 
 
         19                in a direct contact or inhalation 
 
         20                exposure to the extent practical. 
 
         21                        Now, when we looked at the 
 
         22                site we came up with slag and battery 
 
         23                casings as needing to have a remedial 
 
         24                action objective, and for slag and 
 
         25                battery casings along with the 
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          2                associated waste we determined that we 
 
          3                would reduce exposure resulting from 
 
          4                incidental ingestion to levels that 
 
          5                are protective of human health in 
 
          6                ecological receptors. 
 
          7                        In addition, we would reduce 
 
          8                migration of contamination from slag 
 
          9                and battery casings to surface, water, 
 
         10                soil and sediments to levels that are 
 
         11                protective of human health in 
 
         12                ecological receptors. 
 
         13                        Once we identified soil as 
 
         14                also needing a remedial action 
 
         15                objective we determined that we would 
 
         16                reduce exposure from inhalation and 
 
         17                incidental ingestion of contaminated 
 
         18                soil to levels protective of human 
 
         19                health. 
 
         20                        Reduce exposure from the 
 
         21                ingestion of contaminated soil and 
 
         22                ingestion of contaminants via the food 
 
         23                chain to levels protective of 
 
         24                ecological receptors, and we would 
 
         25                also reduce migration of contamination 
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          2                from the soil to surface water and 
 
          3                sediment to levels that are protective 
 
          4                of human health in ecological 
 
          5                receptors. 
 
          6                        In addition to now we have, 
 
          7                we're looking at the slag and battery 
 
          8                casings and we looked at the soil.  So 
 
          9                now we still need to deal with the 
 
         10                sediment because sediment also poses 
 
         11                some concern for us. 
 
         12                        So for sediment we are going 
 
         13                to reduce exposure from the ingestion 
 
         14                of contaminated sediments and 
 
         15                ingestion of contaminants via the food 
 
         16                chain to levels protective of 
 
         17                ecological receptors, reduce the 
 
         18                migration of contaminants to sediments 
 
         19                to surface water and soils to levels 
 
         20                that are protective of human health 
 
         21                and ecological receptors. 
 
         22                        For surface water we are 
 
         23                planning to reduce metals 
 
         24                concentrations to levels that are 
 
         25                protective of ecological receptors by 
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          2                remediating source materials. 
 
          3                        As we develop our remedial 
 
          4                action objectives, now we need to move 
 
          5                on to our remediation cleanup levels. 
 
          6                Remediation cleanup goals include the 
 
          7                removal of slag and battery casings 
 
          8                and associated waste, remediation of 
 
          9                surface water. 
 
         10                        The approach to the 
 
         11                remediation of surface water is to 
 
         12                remove the principal threat waste, 
 
         13                that is the slag and the battery 
 
         14                casings that act as sources of 
 
         15                contamination to the surface water. 
 
         16                This will reduce the surface water 
 
         17                contaminations over time to acceptable 
 
         18                levels. 
 
         19                        When we started looking at the 
 
         20                soil and sediment a two-step process 
 
         21                was used to develop the preliminary 
 
         22                remediation goal which aimed to 
 
         23                collectively address the entire site 
 
         24                as a whole regardless of the media, 
 
         25                whether it was soil or whether it was 
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          2                sediment. 
 
          3                        In the first step a PRG, which 
 
          4                is a primary remediation goal, was 
 
          5                derived based on parameters specific 
 
          6                to each soil or sediment.  Due to the 
 
          7                nature of the site there is a 
 
          8                commingling relationship between soil 
 
          9                and sediment in the intertidal zone 
 
         10                areas, meaning there is significant 
 
         11                potential for recontamination of soil 
 
         12                or sediment if the two media were 
 
         13                remediated to different cleanup 
 
         14                levels.  Therefore, one single unified 
 
         15                remediation cleanup level is provided 
 
         16                for. 
 
         17                        If you look at your table in 
 
         18                your pamphlet with the proposed plan 
 
         19                you will see a table in there in which 
 
         20                the table identifies the contaminants 
 
         21                and cleanup levels for soil, sediment, 
 
         22                and surface water. 
 
         23                        For soil 400 milligrams per 
 
         24                kilogram is the unified cleanup level 
 
         25                for lead in soil and sediment.  So we 
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          2                will be using 400 for both.  And the 
 
          3                cleanup level for lead in surface 
 
          4                water is 24 micrograms per liter and 
 
          5                there are additional metals there also 
 
          6                for surface water and you can take a 
 
          7                look at those in that table. 
 
          8                        MR. SIVAK:  That's Table 1 in 
 
          9                the proposed plan. 
 
         10                        MS. MITCHELL:  In addition 
 
         11                after we identified our remediation 
 
         12                cleanup levels we moved on to start 
 
         13                looking at our remedial alternatives. 
 
         14                        The first remedial alternative 
 
         15                we have is a no action.  In the no 
 
         16                action, we have to have a no action 
 
         17                and no action, what it means is that 
 
         18                we would leave the site exactly the 
 
         19                way it is.  We would not maintain a 
 
         20                fence.  We would not remove any slag. 
 
         21                We would not remove any soil.  We 
 
         22                would leave it exactly the way it is 
 
         23                in its current condition.  That is a 
 
         24                required alternative under CIRCLA. 
 
         25                        For Alternative 2 which is 
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          2                excavation and dredging, off-site 
 
          3                disposal and monitoring.  In this 
 
          4                alternative slag and battery casings 
 
          5                and contaminated soil and sediment 
 
          6                will be disposed of off-site.  Surface 
 
          7                water will be monitored to assess 
 
          8                impacts from remedial activities and 
 
          9                insure concentration levels are within 
 
         10                acceptable levels. 
 
         11                        Now, this alternative as you 
 
         12                see in the proposed plan is 78.7 
 
         13                million and it takes approximately two 
 
         14                years to complete. 
 
         15                        Under Alternative 3 we looked 
 
         16                at excavation and dredging, on-site 
 
         17                contaminant of source materials, 
 
         18                off-site disposal of soil and 
 
         19                sediment, institutional patrols and 
 
         20                long-term monitoring. 
 
         21                        And under this alternative the 
 
         22                slag and battery casings would be 
 
         23                placed in a containment cell located 
 
         24                in the upper portions of Margaret's 
 
         25                Creek and the jetty sector, which 
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          2                means what we would do is the slag and 
 
          3                battery casings that's on the seawall 
 
          4                and contained in Margaret's Creek, 
 
          5                Area 9, those materials would go into 
 
          6                a containment cell in Area 9 in this 
 
          7                area and the slag and battery casings 
 
          8                that were located on the western jetty 
 
          9                will be placed in its own containment 
 
         10                cell right here in the upland portions 
 
         11                of this Area 8.  So we would not cross 
 
         12                township lines. 
 
         13                        Under Alternative 4 excavation 
 
         14                and dredging, on-site containment, 
 
         15                off-site disposal and capping, 
 
         16                institutional patrol, long-term 
 
         17                monitoring. 
 
         18                        Slag and battery casings, 
 
         19                contaminated soil and sediment from 
 
         20                the seawall sector from Margaret's 
 
         21                Creek will again be placed in a 
 
         22                containment cell in the upland 
 
         23                portions of Margaret's Creek in the 
 
         24                jetty sector in their separate 
 
         25                locations. 
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          2                        The slag and battery casings, 
 
          3                contaminated soil and sediment from 
 
          4                the jetty sector, as I said, will be 
 
          5                in its own cell in Sayreville.  So we 
 
          6                wouldn't move the slag from Sayreville 
 
          7                to Old Bridge or Old Bridge to 
 
          8                Sayreville.  But the difference in 
 
          9                this containment, in this alternative 
 
         10                is the capping. 
 
         11                        Area 8 sediments located in 
 
         12                the jetty sector will be capped. 
 
         13                That's the significance difference in 
 
         14                this alternative. 
 
         15                        In Alternative 5 which is 
 
         16                excavation and dredging, on-site 
 
         17                contaminant, off-site disposal, 
 
         18                institutional patrols and long-term 
 
         19                monitoring.  This is similar to 
 
         20                Alternative 4 and the slag and battery 
 
         21                casings, contaminated soil and 
 
         22                sediment will be placed in their 
 
         23                respective containment cells in the 
 
         24                upland portion of Margaret's Creek and 
 
         25                the jetty sector. 
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          2                        Surface water will be 
 
          3                monitored to assess impact from 
 
          4                remedial activities and to insure 
 
          5                concentrations are within acceptable 
 
          6                limits.  The differences here is there 
 
          7                is no capping. 
 
          8                        Once we finish looking at our 
 
          9                alternatives, then we have to look at 
 
         10                the nine criteria.  Some of you are 
 
         11                familiar with the nine criteria.  I 
 
         12                have spoken to our Community Advisory 
 
         13                Group about the nine criteria that we 
 
         14                have to compare all of our 
 
         15                alternatives against. 
 
         16                        Unfortunately, I have a slide 
 
         17                presentation, but -- with a comparison 
 
         18                for you, but unfortunately I can't 
 
         19                show that to you at this moment. 
 
         20                        EPA compared all of the 
 
         21                alternatives against the nine 
 
         22                criteria.  Two of the criteria are not 
 
         23                displayed in the table which is -- 
 
         24                which I'll talk to you about it in a 
 
         25                few minutes, but the nine criteria 
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          2                consists of overall protectiveness of 
 
          3                human health in the environment, 
 
          4                compliance with ARARs, long-term 
 
          5                effectiveness and permanence, 
 
          6                reduction of toxicity, mobility, 
 
          7                volume through treatment, short-term 
 
          8                effectiveness, implementability, and 
 
          9                cost. 
 
         10                        Now, all of the alternatives 
 
         11                are relatively similar with the 
 
         12                exception of Alternative 1.  All of 
 
         13                the alternatives meet the threshold 
 
         14                except for Alternative 1.  However, 
 
         15                there are varying degrees of the 
 
         16                balancing criteria in which there is a 
 
         17                difference.  EPA looked at these 
 
         18                differences and based on the 
 
         19                differences EPA has selected 
 
         20                Alternative 2 as the preferred 
 
         21                alternative and the best balance of 
 
         22                trade-offs for the site. 
 
         23                        Alternative 2 most effectively 
 
         24                meets the first seven evaluation 
 
         25                criteria.  Alternative 2 will allow 
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          2                the site to be restored to 
 
          3                unrestricted use, the potential for 
 
          4                leaching will be eliminated due to the 
 
          5                removal and off-site disposal of all 
 
          6                slag, battery casings, and 
 
          7                contaminated soil and sediments. 
 
          8                Implementation is about two years with 
 
          9                an estimated cost of 78.7 million. 
 
         10                        The other two criteria that I 
 
         11                wanted to mention to you is State 
 
         12                acceptance and community acceptance. 
 
         13                EPA will seek State acceptance and 
 
         14                concurrence on the Record of Decision 
 
         15                with the State.  The community 
 
         16                acceptance is why we're here tonight. 
 
         17                        The community is encouraged to 
 
         18                provide comment on the proposed plan. 
 
         19                EPA in consultation with the State may 
 
         20                modify or select another alternative 
 
         21                based on the new information or input 
 
         22                from the community.  More details can 
 
         23                be found in the proposed plan in which 
 
         24                you have and the administrative 
 
         25                record. 
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          2                        The administrative record is a 
 
          3                list of several documents that are 
 
          4                available to you in the local 
 
          5                repositories.  We have the remedial 
 
          6                investigation which Michael Scorca 
 
          7                referred to earlier.  We have the 
 
          8                feasibility study, that's also there, 
 
          9                and we have several of the reports 
 
         10                that is associated with some of the 
 
         11                tests that we conducted at the site. 
 
         12                All of those documents are available 
 
         13                to you in the local repositories. 
 
         14                        In addition, I'm sorry about 
 
         15                tonight in the presentation the slide, 
 
         16                but I will put the presentation on the 
 
         17                website and I hope to have that posted 
 
         18                on Monday. 
 
         19                        To move forward I'll have Pat 
 
         20                give you some additional details about 
 
         21                the comment period. 
 
         22                        MS. SEPPI:  Thank you, Tanya. 
 
         23                        Well, that wasn't as bad as I 
 
         24                thought it was going to be without 
 
         25                having the overhead.  It was kind of 
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          2                like doing it in the old days, but as 
 
          3                Tanya said, we will post that 
 
          4                presentation on the web page.  If you 
 
          5                are not familiar with the link to our 
 
          6                web page, the easiest way to do it is 
 
          7                just go to Google, put in Raritan Bay 
 
          8                Slag Superfund Site and it will take 
 
          9                you to our web page and then you'll 
 
         10                see the presentation there. 
 
         11                        One of the other things I 
 
         12                wanted to mention before we open it up 
 
         13                to comments is originally the public 
 
         14                comment period was slated to end on 
 
         15                October 29th, but we have been asked 
 
         16                for an extension.  We have granted a 
 
         17                30-day extension, so now the comment 
 
         18                period will close on November 27th, 
 
         19                close of business that day. 
 
         20                        So, you know, if you go home 
 
         21                tonight, maybe think of some more 
 
         22                comments that you didn't share with us 
 
         23                this evening and you like to send them 
 
         24                to Tanya you can either e-mail them to 
 
         25                her or you can mail them to her in 
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          2                regular mail, but now you have until 
 
          3                November 27th to do that. 
 
          4                        Just before we start do you 
 
          5                need a break before we start. 
 
          6                        (Discussion off the record.) 
 
          7                        MS. SEPPI:  So what I'm going 
 
          8                to ask is would you please come up 
 
          9                front with your question or your 
 
         10                comment, spell your name and then, you 
 
         11                know, please go ahead and ask your 
 
         12                question or give us your comment and 
 
         13                we'll do the best we can to answer 
 
         14                your questions.  So let's just try to 
 
         15                do it kind of in an orderly fashion. 
 
         16                        Do you want to start up front. 
 
         17                Anybody here want to come up with a 
 
         18                question.  Over here.  No.  Phil. 
 
         19                        MR. KLIMEK:  Good evening.  I 
 
         20                am resident of Cliffwood Beach, Old 
 
         21                Bridge Township.  First name is Philip 
 
         22                with one L, last name is Klimek, 
 
         23                K-L-I-M-E-K. 
 
         24                        I do appreciate the effort and 
 
         25                all of the actions of the EPA.  In 
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          2                addition to being a resident I'm also 
 
          3                a member now of the Community Action 
 
          4                Group and academically or 
 
          5                professionally an environmental 
 
          6                engineer.  So I have 35 years 
 
          7                experience in the chemical industry in 
 
          8                New Jersey before now joining the 
 
          9                Department of Defense. 
 
         10                        But I want to laud the EPA on 
 
         11                their efforts.  It is a very rapid 
 
         12                approach I should say.  I know it 
 
         13                doesn't seem that way.  As a resident 
 
         14                I'm saying please give me a chance, 
 
         15                but I also sincerely support 
 
         16                Alternative 2 which is remove the 
 
         17                contaminants, take them off-site, for 
 
         18                the simple reason that if we cap them 
 
         19                on-site, have a storm, the cap is 
 
         20                gone, everything is washed right back 
 
         21                down and you will have spent a 
 
         22                slightly smaller amount of money and 
 
         23                now you're in the same position you 
 
         24                were before you started only less that 
 
         25                much money.  Whatever it costs it will 
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          2                all have been wasted. 
 
          3                        Therefore, do it now, do it 
 
          4                right.  If it takes a little longer it 
 
          5                takes a little longer, but at least 
 
          6                it's done and it's done permanently 
 
          7                and for that I say thank you. 
 
          8                        (Applause.) 
 
          9                        MS. SEPPI:  Thank you, Phil. 
 
         10                        You know, I would be remiss 
 
         11                before the next person comes up 
 
         12                because I got kind of messed up with 
 
         13                the agenda.  But if I didn't mention 
 
         14                as Connie said, the western part of 
 
         15                the site, the western jetty is in 
 
         16                Sayreville.  We have representation 
 
         17                from Sayreville on our Community 
 
         18                Advisory Group.  And I just wanted to 
 
         19                let you know that I did speak to the 
 
         20                Mayor's Office.  He had a previous 
 
         21                engagement.  He would have liked to 
 
         22                have been here tonight, you know, and 
 
         23                even make some remarks and he 
 
         24                expressed his regret for that.  Please 
 
         25                so know that there are representatives 
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          2                from Sayreville and there may be 
 
          3                people from there that I don't know. 
 
          4                Thank you. 
 
          5                        Donna. 
 
          6                        MS. WILSON:  My name is Donna, 
 
          7                D-O-N-N-A, Wilson, W-I-L-S-O-N.  And 
 
          8                I'm here for the Community Advisory 
 
          9                Group.  Hi, everybody.  Thank you for 
 
         10                this opportunity to comment on the 
 
         11                EPA's proposed plan for the Raritan 
 
         12                Bay Slag Site.  I'm Donna Wilson and 
 
         13                the current facilitator of the 24 or 
 
         14                so member Community Advisory Group or 
 
         15                CAG. 
 
         16                        We started getting nearly 
 
         17                three years ago for the purpose of 
 
         18                advising EPA regarding ongoing study, 
 
         19                testing, and cleanup plan formulation 
 
         20                on behalf of our community as well as 
 
         21                being a conduit for updating the 
 
         22                greater community on these activities. 
 
         23                        We are optimistic, albeit 
 
         24                cautiously so that our passionate work 
 
         25                to defend the community is succeeding. 
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          2                We wanted the right solution for us, 
 
          3                our children, their children and the 
 
          4                environment and it appears that the 
 
          5                right solution is indeed the 
 
          6                alternative which was chosen. 
 
          7                        Having dedicated three years 
 
          8                of our lives to fighting for a proper 
 
          9                cleanup of the community we are happy 
 
         10                and relieved that Alternative 2 which 
 
         11                calls for removal of the source 
 
         12                contaminants and concentrated soil and 
 
         13                sediment was chosen over landfilling 
 
         14                material in place. 
 
         15                        Landfilling contaminants in 
 
         16                tidal wetlands known for flooding 
 
         17                would not be protective of us, our 
 
         18                children, their children and the 
 
         19                environment and we'll get our beach 
 
         20                back. 
 
         21                        While our quality of life and 
 
         22                property values have been temporarily 
 
         23                affected by the fence and will 
 
         24                continue to be affected during 
 
         25                cleanup, they would have been 
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          2                permanently affected if a hazardous 
 
          3                landfill was placed in the Margaret's 
 
          4                Creek area, Sayreville or anywhere 
 
          5                nearby. 
 
          6                        Now that the plan calls for 
 
          7                the material to be removed rather than 
 
          8                buried by Margaret's Creek that area 
 
          9                will remain free to absorb water.  A 
 
         10                landfill would have increased the 
 
         11                severity of flooding, erosion and 
 
         12                tidal events and severely impacted 
 
         13                properties of Cliffwood Beach, 
 
         14                Lawrence Harbor, and the surrounding 
 
         15                areas. 
 
         16                        No longer will we have to fear 
 
         17                health and environmental impacts from 
 
         18                the contamination.  No longer we need 
 
         19                to worry that a low budget landfill 
 
         20                situated in the wrong location would 
 
         21                cause flooding and erosion near homes, 
 
         22                businesses and active recreation area. 
 
         23                        No longer will be concerned 
 
         24                about storm events re-releasing these 
 
         25                contaminants into the area and our 
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          2                community will not have to suffer the 
 
          3                stigma of a toxic wasteland fill near 
 
          4                our homes and businesses. 
 
          5                        Waterfronts and wetlands are 
 
          6                precious commodities and we are 
 
          7                delighted that they will be returned 
 
          8                to us. 
 
          9                        Margaret's Creek will remain a 
 
         10                natural protected area allowing its 
 
         11                wetlands to control storm water and 
 
         12                flood tides as well as provide a home 
 
         13                for native animals and the ecosystems 
 
         14                they inhabit. 
 
         15                        Sayreville's waterfront site 
 
         16                will not be forever buried under a 
 
         17                hazardous landfill, but free for 
 
         18                future use. 
 
         19                        This solution might not be the 
 
         20                quickest, but it's the most 
 
         21                appropriate solution leaving us 
 
         22                without the problems of a smash and 
 
         23                grab cleanup, and so far the 
 
         24                Superfund's process for this site is 
 
         25                moving faster than for most other 
  



 
 
 
                                                                    67 
          1                         Proceedings 
 
          2                Superfund sites in Jersey.  We hope 
 
          3                that momentum keeps up. 
 
          4                        We still have some work ahead 
 
          5                of us.  CAG will continue to campaign 
 
          6                for proper restoration of the uplands, 
 
          7                wetlands, seawall and beach actions 
 
          8                not yet detailed in any of the 
 
          9                alternatives.  But Alternative 2 is 
 
         10                the right option, not just for 
 
         11                Lawrence Harbor and Old Bridge, and 
 
         12                Sayreville as a whole, but for all who 
 
         13                enjoy the park and surrounding natural 
 
         14                areas. 
 
         15                        And we would like to take this 
 
         16                opportunity to heartedly thank the 
 
         17                staff of the Environmental Protection 
 
         18                Agency for its efforts on behalf of 
 
         19                our community, particularly Tanya 
 
         20                Mitchell and Pat Seppi for their in 
 
         21                tireless work with our group.  Our 
 
         22                excessive questioning and highly 
 
         23                animated discussions must have surely 
 
         24                tried their patience and we are 
 
         25                grateful they continue to engage us in 
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          2                spite of that. 
 
          3                        We would like to recognize the 
 
          4                New York/New Jersey Baykeeper, 
 
          5                Wetlands Association and Raritan 
 
          6                Riverkeeper for joining our CAG and 
 
          7                for their advice and guidance during 
 
          8                this process. 
 
          9                        Finally, we would like to 
 
         10                thank the officials of the town of Old 
 
         11                Bridge, Mayor Owen Henry and his 
 
         12                administration as well as former 
 
         13                mayors Gillespie and Philips, 
 
         14                Congressman Pallone and Senators 
 
         15                Melendez and Thompson for keeping us 
 
         16                on their radar. 
 
         17                        We would also like to thank 
 
         18                the public for their support in this 
 
         19                and invite them to attend our meetings 
 
         20                which are generally held the second 
 
         21                Tuesday of the month in the Lawrence 
 
         22                Harbor Recreation area at 6:30. 
 
         23                        The EPA is taking the right 
 
         24                step here and we look forward to 
 
         25                working with you on the next right 
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          2                step.  Thank you. 
 
          3                        (Applause.) 
 
          4                        MS. SEPPI:  Thank you, Donna. 
 
          5                Very nice, thank you. 
 
          6                        Yes. 
 
          7                        MS. SEILER:  Hi.  My name is 
 
          8                Linda Seiler, L-I-N-D-A, S-E-I-L-E-R. 
 
          9                And I want to thank people I haven't 
 
         10                met today, Donna and Phil. 
 
         11                        My mother and I live in Ward 
 
         12                4, but for years and years and years 
 
         13                we have spent time down at the harbor, 
 
         14                not just ourselves, but bringing 
 
         15                friends and it's been a shame these 
 
         16                last few years that we haven't.  I 
 
         17                haven't been able to attend meetings. 
 
         18                I happened to attend Board of 
 
         19                Education meetings that day, but I am 
 
         20                so grateful that there are people, the 
 
         21                people who stood up here and the rest 
 
         22                of the committee that represented the 
 
         23                needs of all Old Bridge residents. 
 
         24                          We are eternally grateful to 
 
         25                you and to the EPA and I thank John 
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          2                Corzine for finding Ms. Jackson and 
 
          3                having her elevated by President Obama 
 
          4                and that's all I have to say. 
 
          5                        I was an engineer.  This is 
 
          6                not my expertise, but it sounds so 
 
          7                reasoned and so right that I'm willing 
 
          8                to go on blind faith that the right 
 
          9                choice has been made.  Thank you. 
 
         10                        (Applause.) 
 
         11                        MS. SEPPI:  Thank you. 
 
         12                        Bob. 
 
         13                        MR. SPIEGEL:  My name is Bob 
 
         14                Spiegel, S-P-I-E-G-E-L.  However, you 
 
         15                can spell it however you want.  I'm 
 
         16                the Executive Director of the Edison 
 
         17                Wetland Association and I have been 
 
         18                involved with this site for quite some 
 
         19                time and I see many of phases here and 
 
         20                that have come out when the need first 
 
         21                broke about this issue and the slag 
 
         22                that was deposited throughout this 
 
         23                whole area and I have to tell you that 
 
         24                I have a much different opinion in 
 
         25                terms of the EPA staff. 
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          2                        When I first initially had 
 
          3                come out several years ago I was very 
 
          4                leary of the folks that they had 
 
          5                working this case because I knew it 
 
          6                was a big site.  It was extremely 
 
          7                complicated.  It had a lot of moving 
 
          8                parts and it was going to be very, 
 
          9                very expensive to clean up.  But the 
 
         10                team that EPA put on this was, in 
 
         11                fact, their best and they were able to 
 
         12                do something that I have never seen 
 
         13                before; which is get a timeline that, 
 
         14                you know, I know it seems like a long 
 
         15                time to live with this nightmare, but 
 
         16                the timeline for the point at which 
 
         17                they started to tonight is by far in 
 
         18                my 20 years of history with cleanup 
 
         19                Superfund sites around the country is 
 
         20                the quickest, absolutely by far the 
 
         21                quickest I have seen EPA move from 
 
         22                beginning to decision. 
 
         23                        And, you know, this really 
 
         24                should be an example of how to get 
 
         25                investigations complete and get to 
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          2                construction for the rest of the 
 
          3                country because EPA did something, 
 
          4                they stepped outside of their 
 
          5                bureaucratic box and they had their 
 
          6                removal team do a lot of the work that 
 
          7                was needed to get the investigation 
 
          8                done and worked hand in hand, you 
 
          9                know, to have a hybrid so that the 
 
         10                cleanup could get to the decision 
 
         11                point and I applaud them for that. 
 
         12                        They really deserve a lot of 
 
         13                credit and we should appreciate the 
 
         14                fact that this took a lot of resources 
 
         15                internally for EPA to get that. 
 
         16                        Removal has a certain amount 
 
         17                of money.  Remedial has a certain 
 
         18                amount of money.  Superfund as a whole 
 
         19                as Congressman Pallone had said and 
 
         20                many people know that work in this 
 
         21                issue it really isn't a Superfund 
 
         22                anymore.  It's not.  It doesn't exist. 
 
         23                        We, the taxpayers, have to pay 
 
         24                when responsible parties are not 
 
         25                willing or viable and, unfortunately, 
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          2                we do. 
 
          3                        We need a Superfund for sites 
 
          4                just like this because this cleanup is 
 
          5                going to be expensive.  It needs to be 
 
          6                paid for and those who caused the 
 
          7                pollution should be the ones 
 
          8                responsible for cleaning it up.  It 
 
          9                shouldn't be the taxpayers.  It should 
 
         10                be the parties like National Lead and 
 
         11                the other responsible parties at 
 
         12                Superfund sites. 
 
         13                        So that's just my page for 
 
         14                Superfund because I work on sites 
 
         15                across the State and across the 
 
         16                Country and many, many sites where we 
 
         17                don't have the level of EPA 
 
         18                involvement or the resources that EPA 
 
         19                has put into this site so they do 
 
         20                consider it a priority. 
 
         21                        I think it was the Mayor that 
 
         22                said get the lead out and that is 
 
         23                definitely a term I agree with.  You 
 
         24                know, the slag, it needs to come out. 
 
         25                It needs to come out as quick as 
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          2                possible and as safely as possible. 
 
          3                        And I have just a couple of 
 
          4                questions and the technical end, we 
 
          5                have Rich Chapin from Chapin 
 
          6                Engineering somewhere in the audience, 
 
          7                oh, there he is, who is going to come 
 
          8                up.  We contracted out Rich to look at 
 
          9                the plan and to just give us his 
 
         10                comments. 
 
         11                        And this is one of the rare 
 
         12                exceptions where we're not going to 
 
         13                sit and nitpick for the planning 
 
         14                because it's a pretty good plan, get 
 
         15                it out of beach, get it out of the 
 
         16                harbor, restore the ecosystem, restore 
 
         17                the property values, restore this area 
 
         18                as an eco designation and move on with 
 
         19                our lives.  That's the plan.  Just how 
 
         20                do we do it.  What's the quickest way 
 
         21                to do it and the best way to do it. 
 
         22                        I just had one issue that I 
 
         23                saw right from day one has always been 
 
         24                how do we do this with the least 
 
         25                amount of impact to the community. 
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          2                You know, how do we remove the slag. 
 
          3                How do we work around schools, around 
 
          4                people who want to recreate here. 
 
          5                        Every time I go down here to 
 
          6                the waterfront it's beautiful.  It's 
 
          7                just -- it's a magnet for me.  So how 
 
          8                do we best remove these kettle 
 
          9                bottoms, remove the sediment, and do 
 
         10                it in a way that doesn't leave the 
 
         11                community with negative impacts. 
 
         12                        And I would like to recommend 
 
         13                and I think EPA is already looking at 
 
         14                this, that they try to do as much as 
 
         15                possible by barge and, if possible, 
 
         16                all of it by barge because it could be 
 
         17                I think done in a way where there is 
 
         18                no impact or low impact to the roads 
 
         19                and to the schools and to the kids and 
 
         20                to the people, the traffic that 
 
         21                already exists in this area and it's 
 
         22                going to take probably a couple of -- 
 
         23                a year or two at least of work to get 
 
         24                this stuff out. 
 
         25                        It would be best if the EPA to 
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          2                look at an intramodel way of removal 
 
          3                and they have done this at many, many 
 
          4                sites where they look at different 
 
          5                innovative ways besides just trucking 
 
          6                it out.  Right across the river in 
 
          7                Sayreville actually over here in 
 
          8                Sayreville.  When they had to clean up 
 
          9                the Horseshoe Road Superfund Site they 
 
         10                used an existing rail spur built on 
 
         11                the end of it and then offloaded 
 
         12                almost all the material and avoided 
 
         13                the roads all together just by 
 
         14                extending the rail spur and they did 
 
         15                that quite often. 
 
         16                        With this particular site the 
 
         17                EPA needs to look at and require 
 
         18                National Lead if they are the ones 
 
         19                that are going to be doing the cleanup 
 
         20                to come up with a plan that really 
 
         21                looks to make this as easy as 
 
         22                possible, but as also as least 
 
         23                intrusive as possible. 
 
         24                        We want the cleanup to go 
 
         25                forward.  We want it to go forward in 
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          2                a way that doesn't inconvenience you 
 
          3                because you've already been 
 
          4                inconvenienced enough.  Just this site 
 
          5                here has been a major inconvenience. 
 
          6                It's really just stopped a lot of 
 
          7                people's lives dead in their tracks 
 
          8                and it's been, you know, a scar on 
 
          9                this community. 
 
         10                        As EPA moves forward with this 
 
         11                I would like to see them require this 
 
         12                cleanup, if possible, to be done by 
 
         13                using barges, by using, you know, ways 
 
         14                that they can come in from the water 
 
         15                if possible and then offload the 
 
         16                material somewhere else at a second 
 
         17                party area where they can stage it and 
 
         18                maybe in an area where there is a 
 
         19                freight yard already and then offload 
 
         20                it and take it away so that it's not 
 
         21                impacting your community, it's not 
 
         22                destroying your roads, it's not going 
 
         23                to be a major inconvenience to the 
 
         24                public, to the people that are using 
 
         25                this area, to the people that live 
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          2                here and I think that that could be 
 
          3                done. 
 
          4                        The EPA should require it as 
 
          5                part of this plan so that we have a 
 
          6                well thought out plan and a well 
 
          7                executed plan and one that puts the 
 
          8                least amount of inconvenience on you 
 
          9                and the community and the people that 
 
         10                live here and the families that are 
 
         11                looking forward to the point of this 
 
         12                cleanup being done and over with. 
 
         13                        I support this proposal.  I 
 
         14                think we all should support this 
 
         15                proposal wholeheartedly because this 
 
         16                is the gold standard for cleanup for 
 
         17                this. 
 
         18                        It's one that is going to not 
 
         19                only protect the environment, not 
 
         20                only, you know, give you a healthy 
 
         21                environment again where you can come 
 
         22                down and not have to worry about it, 
 
         23                but it's also going to restore 
 
         24                property values and it's going to help 
 
         25                with issues that many folks have 
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          2                suffered from when you have a stigma 
 
          3                of Superfund site in your community 
 
          4                and the property values are going to 
 
          5                come back once it's been done. 
 
          6                        I have seen it happen in many 
 
          7                Superfund sites where the cleanups 
 
          8                were done right and the issues 
 
          9                regarding them disappear when they're 
 
         10                done and the cleanups are finished. 
 
         11                And I look forward to the day when the 
 
         12                community can go down to the 
 
         13                waterfront, there is no areas that are 
 
         14                off limits, that you could enjoy the 
 
         15                beautiful promenade that's there and I 
 
         16                want to just thank the EPA for their 
 
         17                good work. 
 
         18                        MS. SEPPI:  Thank you, Bob.  I 
 
         19                wasn't trying to rush you.  I just 
 
         20                want to make sure everybody has a 
 
         21                chance to speak. 
 
         22                        MR. SIEGEL:  It wouldn't be 
 
         23                the first time. 
 
         24                        MS. SEPPI:  Anybody else over 
 
         25                here have a comment.  Samantha. 
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          2                        MS. MANBURG:  Thanks, Pat. 
 
          3                        My name is Samantha Manburg; 
 
          4                S-A-M-A-N-T-H-A, M-A-N-B-U-R-G.  I am 
 
          5                the co-facilitator right now of the 
 
          6                Community Advisory Group and I'm a 
 
          7                resident of Lawrence Harbor.  My house 
 
          8                is the closest to the actual 
 
          9                contamination of all the houses.  It's 
 
         10                practically right in my backyard. 
 
         11                        Because of that I am 
 
         12                particularly concerned and I knew that 
 
         13                if they were going to build a landfill 
 
         14                it was going to be pretty much not 
 
         15                directly behind my house, but just 
 
         16                across the water right behind my 
 
         17                house.  They would be taking trucks 
 
         18                from right behind my house and moving 
 
         19                it to a landfill that was a little bit 
 
         20                further behind my house. 
 
         21                        So out of all the options that 
 
         22                have been considered, none of us like 
 
         23                the situation.  We don't like that the 
 
         24                lead was put there back in '69.  We 
 
         25                don't like that it's been breaking 
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          2                down in the tidal zone for the last 
 
          3                how many years was that, 40 years. 
 
          4                        Out of all the options that 
 
          5                were available to us, leaving it 
 
          6                there, putting it on -- digging it up 
 
          7                and putting it on-site or digging it 
 
          8                up and taking it off-site, I think 
 
          9                there is a general consensus among the 
 
         10                community that this is the best 
 
         11                option. 
 
         12                        I do have some concerns about 
 
         13                it just going through the -- you know, 
 
         14                working so closely with the EPA for 
 
         15                the last three years and studying all 
 
         16                the documents that they brought to us 
 
         17                and all of the studies that they did, 
 
         18                the feasibility study, the original or 
 
         19                the draft feasibility study that they 
 
         20                put out had a higher threshold or, I'm 
 
         21                sorry, a lower threshold.  They were 
 
         22                going to do a more thorough cleanup of 
 
         23                the actual contamination which in the 
 
         24                practice would probably mean they 
 
         25                would be taking more sediment away. 
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          2                Pretty much in all the scenarios they 
 
          3                would be taking away the actual slag, 
 
          4                but with the lower contamination 
 
          5                threshold they would be taking more 
 
          6                sediment away. 
 
          7                        It would be more disruptive of 
 
          8                the environment and the community. 
 
          9                There would be more truckloads going 
 
         10                out.  A big difference.  But what they 
 
         11                eventually settled on in the current 
 
         12                proposal is to have a higher threshold 
 
         13                which means the cleanup will not be as 
 
         14                quite as thorough.  There will be more 
 
         15                contamination left behind, but I think 
 
         16                overall it is something that 
 
         17                everything is more pleased with 
 
         18                because it will be a faster cleanup. 
 
         19                        They will be able to take the 
 
         20                contamination off-site because it is a 
 
         21                smaller volume and it will be less 
 
         22                expensive. 
 
         23                        So overall I think it was a 
 
         24                good compromise, but just to give 
 
         25                everyone an idea of what the volumes 
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          2                were, the original volume estimate for 
 
          3                taking all material off-site, just 
 
          4                overall all the material was 
 
          5                277,000 cubic yards and the current 
 
          6                estimate at the higher threshold is 
 
          7                92,000 cubic yards that will be moved. 
 
          8                So it's actually a third of what they 
 
          9                were originally looking at. 
 
         10                        This is just a point that I 
 
         11                think is important to bring up to the 
 
         12                community so that you could understand 
 
         13                the thought processes that have been 
 
         14                gone through and that it's just where 
 
         15                we have come from and where we are 
 
         16                now, so it doesn't just look like a 
 
         17                panacea.  It's good, but it is a 
 
         18                compromise. 
 
         19                        And then where did Bob go. 
 
         20                Bob, we have been talking about barges 
 
         21                since day one.  Day one.  We have been 
 
         22                like bring in the barge, but EPA has 
 
         23                not thought that is going to be a 
 
         24                feasible solution.  But maybe they'll 
 
         25                change their mind. 
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          2                        A few questions I have for the 
 
          3                EPA just because I wasn't quite clear 
 
          4                on it on reading all of the 
 
          5                documentation.  I'm wondering why 
 
          6                there are no thresholds for metals 
 
          7                other than lead in the cleanup 
 
          8                options. 
 
          9                        There was a lot of wording 
 
         10                that there would be no monitoring in 
 
         11                the proposed plan and I don't know if 
 
         12                this really means there will be no 
 
         13                monitoring or if that was just a 
 
         14                portion. 
 
         15                        That is something I would like 
 
         16                answered and there was a lot of 
 
         17                discussion or at least three times it 
 
         18                was mentioned in the proposed plan 
 
         19                that there would be no replacement of 
 
         20                the wetlands sediments in the 
 
         21                Margaret's Creek area and that's 
 
         22                something else I would like elaborated 
 
         23                on because I don't quite understand 
 
         24                what that means. 
 
         25                        But again out of all the 
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          2                alternatives I do think this is the 
 
          3                best one and I am pleased.  So 
 
          4                hopefully the dump trucks won't be in 
 
          5                my backyard for too long.  Thank you. 
 
          6                        MS. SEPPI:  Do you want them 
 
          7                to answer your questions? 
 
          8                        MS. MANBURG:  Sure. 
 
          9                        MS. PENSAK:  I just wanted to 
 
         10                respond a bit to your statement that 
 
         11                it was a compromise. 
 
         12                        When the original feasibility 
 
         13                study came out, that was based upon 
 
         14                screening level risk assessment and 
 
         15                when I came to the public meeting that 
 
         16                we had I talked a little bit about the 
 
         17                conservative nature of those numbers. 
 
         18                        In addition to screening level 
 
         19                risk assessment, before we come up 
 
         20                with a preliminary remedial goal we 
 
         21                like to do a baseline ecological risk 
 
         22                assessment.  In this case it was 
 
         23                called the final addendum to the final 
 
         24                screening level risk assessment and 
 
         25                one of it is we used actual tissue 
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          2                data that was collected on-site along 
 
          3                with more realistic assumptions.  I 
 
          4                talked a little bit last time about 
 
          5                toxicity reference values and how they 
 
          6                are derived.  This is very dry 
 
          7                material so I'm trying to get through 
 
          8                it very quickly. 
 
          9                        But the short end of this is 
 
         10                we did recalculations.  Based on the 
 
         11                receptors of concern, based on 
 
         12                toxicity values and that's how the 
 
         13                number was derived.  It was actually a 
 
         14                number of 401 that was derived for 
 
         15                ecological risk, the number for human 
 
         16                health was 400, so we settled on the 
 
         17                400. 
 
         18                        I would be more than happy to 
 
         19                address any specific concerns you have 
 
         20                with that, but if you have not seen 
 
         21                this document your consultant has it. 
 
         22                This is where the information is. 
 
         23                        MS. MANBURG:  Okay.  So would 
 
         24                you like to correct something that I 
 
         25                have said for the record. 
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          2                        MS. PENSAK:  For the record 
 
          3                the cleanup number that we came up 
 
          4                with is not a compromise.  It's based 
 
          5                on sound scientific decisions and risk 
 
          6                calculations. 
 
          7                        MS. MANBURG:  Okay. 
 
          8                        MR. SIVAK:  And since we're in 
 
          9                the follow-up, you mentioned I wrote 
 
         10                on two other things.  Why there are no 
 
         11                cleanup goals for any metals other 
 
         12                than lead. 
 
         13                        Well, we went through -- 
 
         14                        MS. MANBURG:  In the soil. 
 
         15                        MR. SIVAK:  In the soils, 
 
         16                okay.  There are a couple reasons why 
 
         17                we would develop cleanup goals at 
 
         18                sites and one of those reasons is we 
 
         19                would have an unacceptable risk to 
 
         20                ecological or human receptors. 
 
         21                        And when Lora did her 
 
         22                presentation on the human health risk 
 
         23                the only -- she had identified that 
 
         24                the only chemical that was driving any 
 
         25                kind of an unacceptable risk from 
  



 
 
 
                                                                    88 
          1                         Proceedings 
 
          2                exposure to soils was lead.  There was 
 
          3                no other unacceptable -- where did she 
 
          4                go.  Like at the Academy Awards, where 
 
          5                are they. 
 
          6                        So that's why we only 
 
          7                (inaudible) and Mindy identified that 
 
          8                lead was only the only contaminant in 
 
          9                sediments and soils in Margaret's 
 
         10                Creek that were associated with 
 
         11                unacceptable risk. 
 
         12                        So we looked at a whole bunch 
 
         13                of metals.  We looked at a whole bunch 
 
         14                of contaminants, but lead was really 
 
         15                the only chemical that was driving the 
 
         16                action, so that is the only chemical 
 
         17                we have a plan for in soils and in 
 
         18                sediments. 
 
         19                        The other thing that you asked 
 
         20                about is why is there no monitoring 
 
         21                associated with this remedy. 
 
         22                        And in the proposed plan on 
 
         23                Page 11, let me get my Duane Reade 
 
         24                readers here.  Under Common Elements, 
 
         25                that second paragraph, it says that 
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          2                long-term monitoring is proposed to 
 
          3                assess impacts from remedial 
 
          4                activities for surface water and also 
 
          5                for groundwater and we will be 
 
          6                developing monitoring requirements for 
 
          7                surface water and groundwater when we 
 
          8                move into the next phase which had we 
 
          9                had the slide up there you would have 
 
         10                seen it which is the remedial design. 
 
         11                        So there will be monitoring of 
 
         12                surface water and ground water as part 
 
         13                of our preferred remedy, but also part 
 
         14                of any remedy that we would have 
 
         15                there. 
 
         16                        Keep in mind that because of 
 
         17                this remedy is kind of a walk away 
 
         18                remedy, once we implement it we're 
 
         19                gone.  There will be no need for 
 
         20                ongoing monitoring once all of the 
 
         21                remedial action objectives and the 
 
         22                remedial goals that Tanya went through 
 
         23                and are presented in the proposed 
 
         24                plan, once those are achieved and we 
 
         25                will be monitoring groundwater and 
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          2                surface water to insure that we do 
 
          3                achieve them. 
 
          4                        There is no more need for 
 
          5                anymore monitoring.  These levels that 
 
          6                we are trying to achieve are walk away 
 
          7                levels. 
 
          8                        MS. MANBURG:  Okay.  The las 
 
          9                one was about the replacement of 
 
         10                wetland soils in the Margaret Creek 
 
         11                area. 
 
         12                        MS. PENSAK:  There weren't any 
 
         13                sediments contaminants of concern 
 
         14                within the Margaret's Creek area, so 
 
         15                we should not be touching any of the 
 
         16                sediments within wetland area. 
 
         17                        The concern of course is that 
 
         18                when we go in to remove the the 
 
         19                battery and slag we're going in our 
 
         20                design reports, which I'm sure you're 
 
         21                going to have the opportunity to look 
 
         22                at, we're going to do what we can to 
 
         23                prevent any silt or any runoff into 
 
         24                those wetland areas. 
 
         25                        We would like to restore the 
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          2                habitat.  We're not going to leave 
 
          3                huge gaping holes or anything like 
 
          4                that, so there may be some upland 
 
          5                plantings, but there doesn't need to 
 
          6                be any wetland restoration, mitigation 
 
          7                within that area. 
 
          8                        There may also be some wetland 
 
          9                habitat restoration within the seawall 
 
         10                sector because we do have those 
 
         11                wetland plants growing there.  So we 
 
         12                will look to replace them. 
 
         13                        MS. MANBURG:  Thank you. 
 
         14                        MS. SEPPI:  Thank you, Sam. 
 
         15                Next question or comment.  Rich. 
 
         16                        MR. CHAPIN:  My name is Rich 
 
         17                Chapin, C-H-A-P-I-N.  As Bob said, I'm 
 
         18                a technical consultant to the Edison 
 
         19                Wetlands Association as well as a 
 
         20                member of (inaudible). 
 
         21                        I'm a licensed professional 
 
         22                engineer.  I have been doing 
 
         23                environmental engineering for 45 
 
         24                years.  I have been around the board I 
 
         25                guess on this thing.  I have prepared 
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          2                some comments.  These are drafts. 
 
          3                Will probably embellish on these after 
 
          4                I get a little bit further to dig into 
 
          5                what we are doing. 
 
          6                        My first comment is to say 
 
          7                thank you to the EPA for selecting the 
 
          8                right remedy, the right remedy for the 
 
          9                people here and the right remedy for 
 
         10                the bay because at the end of day the 
 
         11                ocean, any containment on-site the 
 
         12                ocean would always win. 
 
         13                        It doesn't matter how we 
 
         14                engineers might design a solution and 
 
         15                estimate its lifetime and it may be my 
 
         16                grandchildren or their grandchildren, 
 
         17                the ocean would win.  So someone would 
 
         18                be coming back to address the issue in 
 
         19                the future, so thank you. 
 
         20                        I'm not -- Bob promised I 
 
         21                wasn't going to nitpick, but I don't 
 
         22                know if it's true.  Some of these 
 
         23                questions are some detailed things 
 
         24                that I would like the EPA to look at. 
 
         25                Just a few comments. 
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          2                        There's talk about 
 
          3                institutional controls for remedies. 
 
          4                There are places where it says that 
 
          5                this remedy will have no institutional 
 
          6                controls. 
 
          7                        It wasn't really clear to me, 
 
          8                so just more explicit statements in 
 
          9                the ROD of what is going to be, 
 
         10                please.  As we said lead is the 
 
         11                driving force for contaminant cleanup 
 
         12                here.  In general you'll find that at 
 
         13                any complex site.  You can usually 
 
         14                boil it down to one or two things that 
 
         15                no matter what you do these things 
 
         16                control.  Lead controls here. 
 
         17                        And I understand having a 
 
         18                joint sediment and soil issue.  You 
 
         19                don't want one to recontaminate.  You 
 
         20                don't want to clean up the bay to less 
 
         21                than the soil, then have the soil 
 
         22                erode back in and recontaminate the 
 
         23                bay or vice versa.  I understand that. 
 
         24                        I do have a little bit of 
 
         25                issue though with the 400 PPM human 
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          2                health number.  As we in the business 
 
          3                know that's based on a long-term 
 
          4                number that came out of the IUPAC 
 
          5                model on -- to protect a child from 
 
          6                greater than ten decaliter -- 10 
 
          7                micrograms per decaliter of blood, is 
 
          8                that -- 
 
          9                        MS. SMITH:  Deciliter. 
 
         10                        MR. CHAPIN:  Deciliter.  My 
 
         11                apology.  Again there is lots of 
 
         12                discussion these days how there is no 
 
         13                safe level of lead for children and 
 
         14                there's lots of discussion about 
 
         15                possibly revising that number. 
 
         16                        And so I would ask the EPA and 
 
         17                the ROD to take a real hard look at 
 
         18                400.  I understand the economics 
 
         19                difference between 200 and 400, for 
 
         20                example, and I understand Samantha's 
 
         21                problem about larger volumes moving 
 
         22                out, but if we clean up, we're 
 
         23                selecting a remedy today at 400, but 
 
         24                we know that the state of the art is 
 
         25                going to change in the near future and 
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          2                the number actually should be 200, 
 
          3                what have we accomplished. 
 
          4                        And given the magnitude of the 
 
          5                dollars we are talking about, these 
 
          6                are big dollars, I think it's in 
 
          7                everybody's best interest to have a 
 
          8                harder look at the number. 
 
          9                        If 400 turns out to be the 
 
         10                magic number, so be it.  If it's a 
 
         11                hundred which many state agencies that 
 
         12                have numbers that are less than the 
 
         13                400 and their risk assessors have a 
 
         14                different opinion than other risk 
 
         15                assessors.  I understand all of that. 
 
         16                        I just think that it's 
 
         17                important if we are going to do it 
 
         18                let's try and do it only once and then 
 
         19                be done with it and then you can have 
 
         20                that beautiful beach back.  Thank you. 
 
         21                        (Applause.) 
 
         22                        MS. SEPPI:  Yes, sir.  Just 
 
         23                one second.  I think they wanted to 
 
         24                respond to Rich's comment. 
 
         25                        MR. SIVAK:  I just wanted to 
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          2                touch upon a couple things that you 
 
          3                said although I didn't take good notes 
 
          4                on it, so I apologize. 
 
          5                        Okay.  So you mentioned the 
 
          6                cleanup goal that we have of 400 parts 
 
          7                per million.  Right now that is EPA's 
 
          8                current policy to clean up lead sites 
 
          9                to 400 parts per million of lead in 
 
         10                soil.  Our cleanup plan was reviewed 
 
         11                by our headquarters in Washington, 
 
         12                D.C. and it was found to be an 
 
         13                appropriate and protective cleanup 
 
         14                goal for this site as well as for 
 
         15                other sites around the country. 
 
         16                        So I do want everybody in the 
 
         17                room to understand that the cleanup 
 
         18                goal that we have selected and the 
 
         19                remedy we have selected that will 
 
         20                achieve that cleanup goal is a remedy 
 
         21                that is protective for children in 
 
         22                this room, for children at this site 
 
         23                and children in this room as well. 
 
         24                        EPA is always reviewing 
 
         25                toxicity information on every chemical 
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          2                that is out there, absolutely.  Not 
 
          3                only -- not only information that EPA 
 
          4                develops through its own research and 
 
          5                development, but also through other 
 
          6                studies that are done in industry and 
 
          7                academia.  We review all toxicological 
 
          8                information as it is made available to 
 
          9                the agency and when that review 
 
         10                indicates that a revision to the 
 
         11                toxicity guideline needs to be 
 
         12                completed we go back and we look at 
 
         13                it. 
 
         14                        I think we have some great 
 
         15                examples of that that just happened 
 
         16                this year with dioxin and 
 
         17                trichloroethylene.  We revised those 
 
         18                toxicity values we as an agency are 
 
         19                going back and looking at our 
 
         20                decisions. 
 
         21                        So we are very comfortable 
 
         22                that the remedy that we have proposed 
 
         23                and the cleanup goals that we have 
 
         24                proposed are protective of the public 
 
         25                health and the environment at this 
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          2                site. 
 
          3                        When you mentioned a cleanup 
 
          4                goal of many other states that is 
 
          5                lower and I believe you mentioned 100, 
 
          6                if you look at how that number was 
 
          7                developed you will find that, at least 
 
          8                when I looked at the number from 
 
          9                Minnesota which I believe is the state 
 
         10                that you are referring to, I believe 
 
         11                that you will see that their ingestion 
 
         12                rate they used to come up with that 
 
         13                number is a significantly higher 
 
         14                ingestion rate than is EPA's typical 
 
         15                default ingestion rate. 
 
         16                        MR. CHAPIN:  Question.  Who 
 
         17                knows how much dirt a child eats and 
 
         18                that's the number what we were 
 
         19                discussing. 
 
         20                        MR. SIVAK:  And the number 
 
         21                that EPA uses is a peer reviewed value 
 
         22                that has been used in Superfund sites 
 
         23                across the country and EPA believes it 
 
         24                is an appropriately protected number. 
 
         25                        Other thing to keep in mind is 
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          2                our cleanup goal is 400 which means we 
 
          3                are addressing contaminant 
 
          4                concentration that exceeds 400.  That 
 
          5                doesn't mean that every concentration 
 
          6                that remains is 399.  That residual 
 
          7                lead contamination is significantly 
 
          8                less than 400 because we're removing 
 
          9                those concentrations that exceed that. 
 
         10                If you look at the data that are in 
 
         11                the -- 
 
         12                        MR. CHAPIN:  (Inaudible) 399 
 
         13                do you leave it in place. 
 
         14                        MR. SIVAK:  Correct.  But we 
 
         15                also have lots of concentrations from 
 
         16                the RI that indicate we have 
 
         17                significantly lower concentrations as 
 
         18                well and we assume that exposure is 
 
         19                across an area.  We look at that 
 
         20                exposure across the entire area.  So 
 
         21                we do believe that our remedy is 
 
         22                protective. 
 
         23                        MR. CHAPIN:  I'm not saying 
 
         24                that it's not.  I'm asking you to look 
 
         25                harder at the number in light of the 
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          2                fact that there is lots of literature 
 
          3                out there that says that 10 number 
 
          4                that has been used as the basis for 
 
          5                cleanup of 400 is for a long time now 
 
          6                is too high and that children who have 
 
          7                that ten in their blood have been 
 
          8                affected negatively.  That's all I am 
 
          9                saying, that you take a harder look at 
 
         10                it.  That's all. 
 
         11                        MS. SEPPI:  Thank you, Rich. 
 
         12                        MR. SYED:  Tasweer Syed, 
 
         13                T-A-S-W-E-E-R, Syed, S-Y-E-D, and I'm 
 
         14                President of the Islamic Center of Old 
 
         15                Bridge.  Good evening, everybody, 
 
         16                ladies and gentlemen.  And as I have 
 
         17                said my name is Tasweer Syed.  I'm the 
 
         18                President of the Islamic Center at Old 
 
         19                Bridge. 
 
         20                        We are located right at the 
 
         21                southwest corner of the Area 9 which 
 
         22                is the Margaret's Creek and before I 
 
         23                go too much into it let me first 
 
         24                congratulate the EPA for a job well 
 
         25                done.  Such a professional thing that 
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          2                I rarely see in how projects have been 
 
          3                managed and the CAG which has been 
 
          4                very intimately involved. 
 
          5                        We have a school.  The Islamic 
 
          6                Center has a school which is a 
 
          7                full-time school attended by over a 
 
          8                hundred very young children, 
 
          9                elementary school and then we have a 
 
         10                Sunday school which has another 
 
         11                hundred students and we have other 
 
         12                activities and a lot of people visit 
 
         13                our center occasionally, sorry, every 
 
         14                day. 
 
         15                        And I was asked if I would 
 
         16                join the CAG, but I refused, and I 
 
         17                said I will completely trust what the 
 
         18                decision have been made and the CAG is 
 
         19                like a large group of people which 
 
         20                includes a very diverse background.  A 
 
         21                lot of them are professional and they 
 
         22                all mean well. 
 
         23                        But the only thing we did ask 
 
         24                or I did ask was that you make a 
 
         25                decision, but once you make a decision 
  



 
 
 
                                                                   102 
          1                         Proceedings 
 
          2                we have to stick with it, okay.  And 
 
          3                the EPA will be the referee.  I know 
 
          4                we like to get the moon and the stars 
 
          5                and everything, but I also come from 
 
          6                an industrial background.  I've been 
 
          7                in the environmental area for 35 
 
          8                years.  I have just retired from one 
 
          9                job and I got back as retired now 
 
         10                working as a consultant. 
 
         11                        So, please, I have seen many 
 
         12                projects.  I am not going to name my 
 
         13                company, but we have had many sites 
 
         14                that were contaminated and I know how 
 
         15                these sites can -- how these can go on 
 
         16                and how the projects can be delayed 
 
         17                further and further. 
 
         18                        Do not let that happen.  Let's 
 
         19                move on EPA.  They have qualified 
 
         20                people there.  If they have made a 
 
         21                decision to move on and they have 
 
         22                decided let's all support it.  Let's 
 
         23                not have dissenting opinions now that 
 
         24                I'm finding that some of us are not in 
 
         25                complete agreement. 
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          2                        So I think, CAG, you agreed 
 
          3                that you will be with one decision. 
 
          4                So don't come up with anything that 
 
          5                will set us back. 
 
          6                        I have adopted this area and I 
 
          7                have been in America more than 36 
 
          8                years, but we came to what is called 
 
          9                the Clifford Beach section for the 
 
         10                past 11 years when we built our 
 
         11                community center and we have a lot of 
 
         12                people in the community and the 
 
         13                community at large has accepted us and 
 
         14                welcomed us with both open arms. 
 
         15                        So we are very grateful to you 
 
         16                and happy that we have a very good 
 
         17                relationship amongst our community and 
 
         18                I would just ask to please let it go. 
 
         19                Let the EPA take over.  Let's move 
 
         20                forward. 
 
         21                        I have been there 11 years 
 
         22                hoping every day that somebody will 
 
         23                come and start cleaning up the site 
 
         24                and we can move on and we can enjoy 
 
         25                the nice beautiful views and sceneries 
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          2                and whatever. 
 
          3                        So let's not wait for our next 
 
          4                generation to come and enjoy these 
 
          5                things.  Let us enjoy these before we 
 
          6                move on. 
 
          7                        Thank you very much for 
 
          8                allowing me the time. 
 
          9                         (Applause.) 
 
         10                        MS. SEPPI:  Thank you.  I know 
 
         11                you're next, I wondered, Congressman 
 
         12                Pallone had another comment, if you 
 
         13                just don't mind. 
 
         14                        CONGRESSMAN PALONE:  She can 
 
         15                go first. 
 
         16                        MS. SEPPI:  Okay.  Thank you. 
 
         17                That's very nice. 
 
         18                        MS. SZAKIELO:  My name is 
 
         19                Teresa Szakielo, S-Z-A-K-I-E-L-O.  And 
 
         20                I just wanted to quickly comment on 
 
         21                the lead levels. 
 
         22                        So you guys said 400 was what 
 
         23                your goal to REMOVE.  So what happens 
 
         24                in five years after you guys leave and 
 
         25                then they decides it's 200.  Are you 
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          2                guys going to come back and fix it? 
 
          3                        MR. SIVAK:  There's a 
 
          4                multi-step process.  There's a 
 
          5                multi-step process that the agency 
 
          6                goes through whenever we revise 
 
          7                toxicity values that requires us to go 
 
          8                back and look at remedies that are out 
 
          9                there. 
 
         10                        One of the things that we 
 
         11                would look at in a site like this 
 
         12                potentially would be what are the 
 
         13                concentrations of lead that are left 
 
         14                behind.  So as I said earlier, we are 
 
         15                removing above 400, but that doesn't 
 
         16                mean that everything below 400 is at 
 
         17                399.  Some of the concentrations may 
 
         18                be as Rich appropriately pointed out. 
 
         19                Some of them are going to be 
 
         20                significantly lower than that. 
 
         21                        When we look at exposure, and 
 
         22                I used to be a risk assessor so I have 
 
         23                done this on hundreds of sites, when 
 
         24                we look at exposure to any contaminant 
 
         25                we look at the area over which a child 
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          2                would be or anyone would be exposed 
 
          3                and so that area can vary from a small 
 
          4                area like a yard which is a very 
 
          5                standard kind of exposure area to a 
 
          6                much larger area like a beach. 
 
          7                        So we would look at all of 
 
          8                these areas and try to figure out -- 
 
          9                that's one of the reasons why we kind 
 
         10                of partitioned the site the way we did 
 
         11                in these 11 areas.  It's complicated 
 
         12                when you're standing up here and 
 
         13                you're saying Area 3 and Area 4 and 
 
         14                Area 2 and 6 and Area 5, but when 
 
         15                you're trying to figure out how people 
 
         16                might be exposed and how we can look 
 
         17                at the site in a more reasonable 
 
         18                manner that was a very appropriate way 
 
         19                to divide the site.  And then we 
 
         20                didn't think about standing in front 
 
         21                of a roomful of people and talking 
 
         22                about Area 2 and Area 6 and Area 5 and 
 
         23                Area 8. 
 
         24                        So if there is a change to the 
 
         25                toxicity value that doesn't 
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          2                necessarily mean the remedy that we 
 
          3                implemented is no longer protective of 
 
          4                public health and the environment. 
 
          5                What that means is we have to go back 
 
          6                and look at what's left behind.  We 
 
          7                have to look at what was there in the 
 
          8                first place. 
 
          9                        There's a lot of other factors 
 
         10                that go into that. 
 
         11                        MS. SZAKIELO:  I just want to 
 
         12                know if you would fix it. 
 
         13                        MR. SIVAK:  If the toxicity 
 
         14                value changes or EPA's policy on how 
 
         15                we evaluate lead would change in the 
 
         16                future we would come back to see if 
 
         17                the remedy that we implemented was no 
 
         18                longer consider protective. 
 
         19                        If it wasn't then we would 
 
         20                absolutely do what we needed to do to 
 
         21                make that remedy protective. 
 
         22                        MS. SEPPI:  Congressman.  That 
 
         23                was a really good question.  I was 
 
         24                thinking the same thing myself. 
 
         25                        CONGRESSMAN PALONE:  I just 
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          2                have a question and I apologize, Pat. 
 
          3                        MS. SEPPI:  That's okay. 
 
          4                        CONGRESSMAN PALONE:  Because I 
 
          5                said I wouldn't get back up, but now 
 
          6                I'm back.  And you may have already 
 
          7                covered this because I had to step out 
 
          8                and take a call. 
 
          9                        But when you that say that 
 
         10                Alternative 2 is protective of human 
 
         11                health and we had some comments after 
 
         12                that too about impact on human health, 
 
         13                what is that based on.  Do you do a 
 
         14                health assessment.  What is that 
 
         15                agency, is that ATSDR, is that 
 
         16                involved, would you just comment on 
 
         17                that.  Maybe the CAG people already 
 
         18                know the answer, but I don't know. 
 
         19                        MR. SIVAK:  So Congressman 
 
         20                Pallone asked about an agency, another 
 
         21                Federal agency called the Agency for 
 
         22                Toxic Substances and Disease Registry. 
 
         23                We call it ATSDR. 
 
         24                        They're a division of the 
 
         25                Centers for Disease Control which is I 
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          2                think an agency that most people know 
 
          3                a little bit better.  They provide -- 
 
          4                they're kind of a sister agency to EPA 
 
          5                in another department and they provide 
 
          6                some services that EPA does not.  They 
 
          7                have physicians that we do not have. 
 
          8                They have medical professionals that 
 
          9                we do not have. 
 
         10                        They can evaluate 
 
         11                biomonitoring data, blood lead 
 
         12                information.  They can look at other 
 
         13                kinds of data, urine samples, if 
 
         14                that's necessary, hair samples, and 
 
         15                they can work with your physicians to 
 
         16                provide physicians with information 
 
         17                they might need to look at to help you 
 
         18                answer questions about environmental 
 
         19                exposures. 
 
         20                        When a site is proposed to the 
 
         21                national priorities list the Superfund 
 
         22                law requires that ATSDR conduct what's 
 
         23                called a public health assessment at 
 
         24                the time of listing or within one year 
 
         25                of listing. 
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          2                        And one of the purposes of 
 
          3                that public health assessment is to 
 
          4                identify are there any threats to 
 
          5                public health in the environment that 
 
          6                need to be addressed right now. 
 
          7                        They also look at -- they also 
 
          8                try to replicate or try to piece 
 
          9                together what past exposures may have 
 
         10                been based on any information we might 
 
         11                have gathered about the site. 
 
         12                        There is a public health 
 
         13                assessment available for this site. 
 
         14                It's in the repository I would 
 
         15                presume, yes.  Has ATSDR been out 
 
         16                here? 
 
         17                        MS. SEPPI:  Yes, a couple 
 
         18                times with the CAG, yes.  I just want 
 
         19                to mention that ATSDR based on their 
 
         20                health assessment is the reason, one 
 
         21                of the main reasons why we have the 
 
         22                Area 2, the closed beach fenced off as 
 
         23                well as we have placed a fence along 
 
         24                the seawall along this area here as 
 
         25                well.  So that would based off of the 
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          2                ATSDR recommendations. 
 
          3                        MR. SIVAK:  Thank you.  So 
 
          4                they were involved initially and they 
 
          5                continue to kind of monitor what's 
 
          6                going on out here.  When there are 
 
          7                significant changes, say there is a 
 
          8                change in the lead toxicity as this 
 
          9                woman asked, they would look at lead 
 
         10                sites not only here, but around the 
 
         11                country and probably weigh in on how 
 
         12                EPA is responding to that. 
 
         13                        So they haven't gone away, but 
 
         14                ATSDR also considers 400 parts per 
 
         15                million an acceptable lead level and 
 
         16                since they are a component of CDC 
 
         17                that's a conclusion that we take very 
 
         18                seriously, okay. 
 
         19                        MS. SEPPI:  Okay.  Senator, I 
 
         20                know you're going to say get the lead 
 
         21                out; right. 
 
         22                        SENATOR THOMPSON:  I just 
 
         23                would like to say something in 
 
         24                response to the questions coming up 
 
         25                here related to my own experience. 
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          2                        I mentioned before that years 
 
          3                ago I headed the childhood lead 
 
          4                poisoning testing program in the State 
 
          5                Health Department.  I guess it was 
 
          6                about 25, 30 years ago that I first 
 
          7                came in to head that unit. 
 
          8                        At that time the CDC stated 
 
          9                that the levels of concern were ten 
 
         10                micrograms per deciliter for children 
 
         11                in the blood.  That was based upon the 
 
         12                best available information at that 
 
         13                time.  That's various scientists and 
 
         14                health professionals that assess 
 
         15                children all around in looking for the 
 
         16                impacts and where it would come into 
 
         17                play. 
 
         18                        Later further studies 
 
         19                indicated five micrograms per 
 
         20                deciliter could impact a child.  When 
 
         21                they came up with that then the 
 
         22                children had been tested before were 
 
         23                retested and if they were found now to 
 
         24                have this level they were treated.  So 
 
         25                it was show that even lower levels 
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          2                could impact mental abilities and et 
 
          3                cetera. 
 
          4                        So based as new scientific 
 
          5                evidence comes along then what is done 
 
          6                is adjusted to take care of what 
 
          7                science says is needed.  That's if at 
 
          8                some point they say 200 micrograms is 
 
          9                where you really should be, then the 
 
         10                EPA will adjust and take care of it, 
 
         11                but today the best available 
 
         12                information says 400 parts per million 
 
         13                is the level we have to be concerned 
 
         14                with. 
 
         15                        And I'm sure that if in the 
 
         16                future the scientific data and studies 
 
         17                come along to suggest it should be 
 
         18                lower because they came along and said 
 
         19                it was 200 somebody will go out here 
 
         20                and check they level and say hey, it's 
 
         21                250 here.  Then there will be an 
 
         22                effort to go cure that, but I mean 
 
         23                science of course is a continuously 
 
         24                developing process and as new 
 
         25                information comes along and dictates a 
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          2                need then things will be adjusted and 
 
          3                cared for.  Thank you. 
 
          4                        MS. SEPPI:  Thank you.  I 
 
          5                think we probably exhausted all the 
 
          6                lead questions.  Does anybody have a 
 
          7                comment about something else.  Bill. 
 
          8                        MR. SCHULTZ:  Bill Schultz, 
 
          9                S-C-H-U-L-T-Z.  I'm the Raritan 
 
         10                Riverkeeper. 
 
         11                        Not to belabor the point 
 
         12                everybody says yeah, yeah the EPA has 
 
         13                really been involved in several sites 
 
         14                and to get to this point it wouldn't 
 
         15                be unusual to be like ten years, 12 
 
         16                years to get to this point and I think 
 
         17                we are here in I think about three or 
 
         18                four. 
 
         19                        I see Gregg Remaud, my parent 
 
         20                organization here, New Jersey 
 
         21                Baykeeper.  Greg can attest to what 50 
 
         22                years working on sites before we get 
 
         23                to this point, something like that. 
 
         24                So this has really moved. 
 
         25                        Your representatives in 
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          2                Washington have really pushed the EPA 
 
          3                and really spurred this on.  They need 
 
          4                to be deserving of some recognition. 
 
          5                        (Applause.) 
 
          6                        MR. SCHULTZ:  You have a group 
 
          7                of community people here that came 
 
          8                together for this, CAG.  We keep 
 
          9                hearing the term CAG and I have been 
 
         10                on this CAG for I guess about three 
 
         11                years. 
 
         12                        An amazing group of your 
 
         13                citizens came together and formed a 
 
         14                committee, waded through volumes and 
 
         15                volumes of scientific data that the 
 
         16                EPA has provided us with and 
 
         17                interpreted it and got it down to 
 
         18                where the common citizen can 
 
         19                understand it and I think that is an 
 
         20                outstanding group of people that your 
 
         21                communities have developed and that is 
 
         22                a group that really deserves a round 
 
         23                of applause. 
 
         24                        (Applause.) 
 
         25                        MR. SCHULTZ:  That being said, 
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          2                I have a question for EPA.  Now this 
 
          3                goes to public comment and I am in 
 
          4                favor of Alternative 2.  Get that on 
 
          5                the record first thing. 
 
          6                        Now, I'm sure somebody is 
 
          7                going to come back, some unnamed 
 
          8                industry at this point will come back 
 
          9                and say they don't approve, they're 
 
         10                not in agreement with Alternative 2. 
 
         11                        You have got a bunch of people 
 
         12                that say they are.  Is it a question 
 
         13                of numbers or does it come down to 
 
         14                statistics.  What pulls the weight. 
 
         15                Does everybody in the room have to 
 
         16                send a letter or make a comment that 
 
         17                they are in favor of Alternative 2 or 
 
         18                does one industry get up and say we 
 
         19                don't like it and that reverses 
 
         20                everything? 
 
         21                        MS. SEPPI:  I mean I can 
 
         22                answer that, too.  It's a good 
 
         23                question.  It's not a contest.  It's 
 
         24                not a contest at all like who gets the 
 
         25                most comments or anything like that. 
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          2                The proposed plan is the way EPA would 
 
          3                like to see the site cleaned up.  We 
 
          4                think that that's the best 
 
          5                alternative. 
 
          6                        If we get comments from 
 
          7                industries who do not agree with us 
 
          8                that's fine.  That's the purpose of 
 
          9                this comment period.  We will look at 
 
         10                those comments.  We will take them to 
 
         11                heart, we'll study them, we'll take 
 
         12                them seriously. 
 
         13                        If we find something in those 
 
         14                comments that we think is relevant 
 
         15                that should be applied in this 
 
         16                situation we'll certainly give it 
 
         17                weight. 
 
         18                        But, you know, having the 
 
         19                majority of people that are here 
 
         20                tonight agree with the alternative 
 
         21                that also adds a lot of weight.  So at 
 
         22                this point we really can't say that 
 
         23                anything is going to change.  We'll 
 
         24                have to wait until we get all the 
 
         25                comments in, until Tanya responds to 
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          2                all those comments in the 
 
          3                responsiveness summary which will be a 
 
          4                part of the Record of Decision. 
 
          5                        Everything that is said here 
 
          6                tonight, the comments and questions 
 
          7                will be a part of that and then we 
 
          8                will issue our Record of Decision and 
 
          9                as I said that will be our final 
 
         10                decision. 
 
         11                        MR. SCHULTZ:  Thank you. 
 
         12                        MS. SEPPI:  Do you want to add 
 
         13                anything else? 
 
         14                        MR. SCHULTZ:  No. 
 
         15                        MS. SEPPI:  Thank you, Bill. 
 
         16                        George. 
 
         17                        MR. MILLETT:  Good evening. 
 
         18                My name is George Millett, 
 
         19                M-I-L-L-E-T-T.  I am a member of the 
 
         20                CAG and I approve this plan that's 
 
         21                being proposed. 
 
         22                        I wanted to highlight one 
 
         23                feature we've been doing and that is 
 
         24                we do have a website which is 
 
         25                www.raritanbayslag.org. 
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          2                        MS. MANBURG:  Yes. 
 
          3                        MR. MILLETT:  Yes.  And we 
 
          4                have a Facebook page, too, Raritan Bay 
 
          5                Slag. 
 
          6                        MS. MANBURG:  CAG. 
 
          7                        MR. MILLETT:  CAG.  And 
 
          8                Samantha here and Karl have been 
 
          9                working on that for about a year and a 
 
         10                half now and it's a good source of 
 
         11                information if we can remember those 
 
         12                things. 
 
         13                        I also want to propose to CAG 
 
         14                that we add to this website something 
 
         15                that promotes the idea that 
 
         16                Congressman Pallone suggested, and 
 
         17                that is passage of what the 
 
         18                Congressman has called the Polluter 
 
         19                Pays Act. 
 
         20                        In its present form it's 
 
         21                asking for only .00265 cents per 
 
         22                hundred dollars of tax revenue. 
 
         23                That's as if you have to pay $2.65 for 
 
         24                a $10,000 assessment on your house. 
 
         25                It's a very, very small amount of 
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          2                money.  The idea -- 
 
          3                        (Applause.) 
 
          4                        MR. MILLETT:  The idea is this 
 
          5                money should be collected from the 
 
          6                people who produce these materials 
 
          7                that have to be disposed of.  Not from 
 
          8                the taxpayer. 
 
          9                        There was a fund that was 
 
         10                surplus open in 1982 that eventually 
 
         11                reached about $370 million, but it 
 
         12                expired in 19 -- in 2003.  All the 
 
         13                money was used up by then and 
 
         14                Congressman Pallone and other 
 
         15                Congressmen have been trying to get 
 
         16                that fund revised. 
 
         17                        So we are going to try to put 
 
         18                a Facebook page I hope, if they agree 
 
         19                to do the work you will be able to 
 
         20                access that and tell your friends on 
 
         21                Facebook about it and maybe they can 
 
         22                get this idea spread all around the 
 
         23                country.  Thank you. 
 
         24                        (Applause.) 
 
         25                        MR. MILLETT:  The EPA endorses 
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          2                this idea and Director Jackson even 
 
          3                put out a news statement back in April 
 
          4                I think of 2011 promoting it.  So it's 
 
          5                not some radical plan coming out of 
 
          6                somebody's mind.  This is a well 
 
          7                thought out plan. 
 
          8                        MS. SEPPI:  Thank you, George. 
 
          9                        Karl, you have a question. 
 
         10                        MR. HARTKOPF:  Yes.  Comment. 
 
         11                        MS. SEPPI:  Comment. 
 
         12                        MR. HARTKOPF:  Karl Hartkopf; 
 
         13                K-A-R-L, H-A-R-T-K-O-P-F. 
 
         14                        And I guess the first thing I 
 
         15                want to say is thank you to EPA. 
 
         16                Night meetings are a bitch and you 
 
         17                guys have to do them all the time, so 
 
         18                hats off to you guys. 
 
         19                        I've been telling the members, 
 
         20                I'm also a member of the CAG, I've 
 
         21                telling them that I am cautiously 
 
         22                ecstatic at this solution.  Ecstatic 
 
         23                clearly because they're going to take 
 
         24                it away, cautiously because, you know, 
 
         25                some of the minor nitpicking you have 
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          2                been hearing here all night.  For 
 
          3                example, it's a cleanup and disappear 
 
          4                kind of plan. 
 
          5                        I'm a little concerned about 
 
          6                that because even they have said it's 
 
          7                a dynamic site where there's a lot 
 
          8                going on.  It's continually breaking 
 
          9                up in the surf.  Even if they remove 
 
         10                all the kettle bottoms we don't know 
 
         11                what the long shore current is going 
 
         12                to be doing on the site, you know, 
 
         13                over the next one, five, ten years. 
 
         14                What it will uncover, what it will put 
 
         15                during hurricanes.  The flow does 
 
         16                change during Noreasters, et cetera. 
 
         17                        So I would sort of encourage 
 
         18                them to add monitoring.  I mean I'll 
 
         19                probably submit written comments to 
 
         20                that effect as well.  And also just 
 
         21                keeping the eye out for hidden 
 
         22                contamination that they hadn't found 
 
         23                on the site, maybe just adjacent to 
 
         24                the site.  I want to encourage them to 
 
         25                do whatever they can do to not exclude 
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          2                something if they find it one foot 
 
          3                outside the site. 
 
          4                        And, finally, there are a lot 
 
          5                of other sites in Raritan Bay and we 
 
          6                have had the help of New Jersey, New 
 
          7                York Baykeeper and Riverkeeper, Edison 
 
          8                Wetlands Association, and they've been 
 
          9                supporting us. 
 
         10                        I sort of want to throw out 
 
         11                there that maybe you should be 
 
         12                supporting them.  They will continue 
 
         13                to help support cleanup sites 
 
         14                throughout the bay in Sayreville, 
 
         15                adjacent towns.  The bay water will 
 
         16                get cleaner every time we clean up one 
 
         17                of these sites and the fish advisory 
 
         18                which has been in place for 16 years, 
 
         19                some day they may be lifted if we 
 
         20                continue to clean sites up.  So, you 
 
         21                know, your stripers will be cleaner 
 
         22                every year as they continue to do this 
 
         23                work and any politicians that support 
 
         24                work like this as well support them 
 
         25                back.  So thank you. 
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          2                        (Applause.) 
 
          3                        MS. SEPPI:  Thank you, Karl. 
 
          4                        MS. SCHIPPER:  Roberta 
 
          5                Schipper, S-C-H-I-P-P-E-R. 
 
          6                        I think I already know the 
 
          7                answer, but I want to know what 
 
          8                happens since we're talking about how 
 
          9                quickly this is moving which is great, 
 
         10                but the responsible party if they 
 
         11                don't like the solution what happens 
 
         12                to the speed.  Does it get shut down, 
 
         13                does the EPA go ahead and try to 
 
         14                collect the money later, does it come 
 
         15                to a stop? 
 
         16                        MS. SEPPI:  That's a good 
 
         17                question. 
 
         18                        MR. SIVAK:  They're all good 
 
         19                questions. 
 
         20                        MS. SEPPI:  They're are all 
 
         21                good questions. 
 
         22                        MR. SIVAK:  But that is a good 
 
         23                question.  So the next step in the 
 
         24                process, and again this kind of goes 
 
         25                back to that great little slide you 
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          2                all might remember having seen earlier 
 
          3                tonight with stepping stones. 
 
          4                        Once we get through the public 
 
          5                comment period which again has been 
 
          6                extended through November 27th, EPA 
 
          7                will issue a Record of Decision that 
 
          8                memorializes our final remedy for the 
 
          9                site.  Then we begin what's called a 
 
         10                remedial design.  We're going to 
 
         11                design and identify all the specifics 
 
         12                of all the components to this remedy 
 
         13                that Tanya went through with you 
 
         14                tonight. 
 
         15                        Before we can do that, though, 
 
         16                we have to negotiate or we have to sit 
 
         17                down and start talking with the 
 
         18                responsible party about asking them to 
 
         19                participate in that remedial design 
 
         20                process. 
 
         21                        And as of now we have had no 
 
         22                indication from the responsible party 
 
         23                that they're not willing to sit down 
 
         24                with us in good faith and enter into 
 
         25                those negotiations.  So that's how we 
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          2                will proceed. 
 
          3                        If that ultimately doesn't 
 
          4                happen, and on other sites where we 
 
          5                don't have a responsible party then, 
 
          6                yes, we would initiate the work, but 
 
          7                we have to start by sitting down with 
 
          8                the responsible party and entering 
 
          9                into those negotiations to move into 
 
         10                that next step. 
 
         11                        MS. SCHIPPER:  Can that legal 
 
         12                end of it go like, really get in the 
 
         13                way of getting it started. 
 
         14                        MR. SIVAK:  We have to -- we 
 
         15                have to go -- we have to sit down to 
 
         16                the responsible party and initiate 
 
         17                that conversation about moving forward 
 
         18                with the design. 
 
         19                        As I said, we've had no 
 
         20                indication that they are not 
 
         21                interested in sitting down with us. 
 
         22                So we have to go through that process 
 
         23                until we reach a point where we 
 
         24                either, yes, we will move forward or, 
 
         25                no, we're not going to be moving 
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          2                forward.  So yes, there is going to be 
 
          3                a negotiation process before we move 
 
          4                into the actual physical design step 
 
          5                of the process. 
 
          6                        MS. SEPPI:  The gentleman in 
 
          7                the back, a question.  Yes.  Sorry, I 
 
          8                don't know your name. 
 
          9                        MR. GIBSON:  I have taken 
 
         10                about a thousand depositions in my 
 
         11                life. 
 
         12                        (Discussion off the record.) 
 
         13                        MR. GIBSON:  Good evening.  My 
 
         14                name is Chris Gibson and I represent 
 
         15                NL Industries. 
 
         16                        I want to start off just by 
 
         17                simply stating that I know that in the 
 
         18                past when I have come to CAG meetings 
 
         19                some things that I have said and 
 
         20                probably some things that I will say 
 
         21                tonight have not always been the most 
 
         22                popular, but I do want to thank EPA 
 
         23                and I want to thank the CAG and I want 
 
         24                to thank the citizens of Old Bridge 
 
         25                for at least listening.  They've done 
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          2                it with courtesy.  They've done with 
 
          3                respect and politeness and it is a 
 
          4                pleasure in today's world to see that 
 
          5                civility can still be part of civil 
 
          6                discourse. 
 
          7                        I have represented NL for the 
 
          8                better part of 15 years now.  I can 
 
          9                tell you that while it's always easy 
 
         10                to demonize any party, the reality is 
 
         11                that NL and Region 2 and throughout 
 
         12                the country has spent millions and 
 
         13                millions and millions of dollars 
 
         14                performing environmental cleanups 
 
         15                oftentimes of lead. 
 
         16                        The simple truth is that NL 
 
         17                has always taken its environmental 
 
         18                responsibilities seriously and that is 
 
         19                why I think at this point, Mr. Mayor, 
 
         20                we have probably worked with I think 
 
         21                or tried to work with three different 
 
         22                administrations to talk about creative 
 
         23                solutions to take care of this problem 
 
         24                that would effectuate three goals. 
 
         25                One, that it was quickly implementable 
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          2                and could be implemented and for some 
 
          3                of the CAG members you'll remember 
 
          4                that we sat there and talked about it, 
 
          5                a remedy that did have the on-site 
 
          6                encapsulation component that we 
 
          7                believe if we could have been out in 
 
          8                the field this summer coming up and 
 
          9                have the thing completed. 
 
         10                        The next goal is the same goal 
 
         11                as EPA, that anything that happened 
 
         12                would be fully protective of the 
 
         13                public health and the environment. 
 
         14                        And the third goal is cost 
 
         15                effective and I'm going to get to that 
 
         16                point in a little bit more detail in a 
 
         17                moment, but when people hear it what 
 
         18                they say is NL or any other person is 
 
         19                trying to avoid its responsibility or 
 
         20                do something on the cheap. 
 
         21                        Cost effectiveness under the 
 
         22                Superfund law is a requirement.  We 
 
         23                didn't just meet with Old Bridge.  We 
 
         24                have met with EPA.  We have met with 
 
         25                DEP to talk about implementing this 
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          2                remedy that would have an on-site 
 
          3                encapsulation component. 
 
          4                        Why have we done that.  The 
 
          5                simple truth is, is that our belief 
 
          6                has been and remains that on-site 
 
          7                encapsulation is as protective of the 
 
          8                public health and as protective of the 
 
          9                environment, that these types of 
 
         10                encapsulations are utilized across the 
 
         11                country from sea to shining sea and 
 
         12                have been done so effectively. 
 
         13                        And I know you can say that 
 
         14                the ocean always wins or the desert 
 
         15                always wins or that nature always 
 
         16                wins, but the simple truth is that all 
 
         17                of these types of encapsulations 
 
         18                whether they are off-site someplace 
 
         19                else or on-site can be done and can be 
 
         20                done effectively. 
 
         21                        Where we part company with 
 
         22                EPA's remedy selection, and before I 
 
         23                get into that I knew coming here 
 
         24                tonight that when I saw EPA's remedy 
 
         25                selection I was going to be the only 
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          2                one who wasn't happy with what 
 
          3                happens. 
 
          4                        All right.  And the reason for 
 
          5                that is I get it.  I mean why wouldn't 
 
          6                you want everything taken off, taken 
 
          7                away.  The simple truth is in 
 
          8                community after community across the 
 
          9                country everybody wants this stuff if 
 
         10                it ends up in their community taken 
 
         11                away.  It's what we call an acronym 
 
         12                NIMB.  Nobody wants it, not in my 
 
         13                backyard. 
 
         14                        So I understand why everybody 
 
         15                is so supportive of the remedy that 
 
         16                EPA selected.  I heard Mr. -- but we 
 
         17                will object and we will of course go 
 
         18                through the process. 
 
         19                        And, Michael, when have I ever 
 
         20                not agreed to sit down and talk to you 
 
         21                if that's what you want, but we will 
 
         22                object to this remedy because we 
 
         23                believe that EPA in the feasibility 
 
         24                study, in the revised feasibility 
 
         25                study has basically concluded that 
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          2                on-site encapsulation and off-site 
 
          3                encapsulation are equally protective 
 
          4                and when that occurs they are both 
 
          5                short-term and long-term 
 
          6                implementable, and when that happens 
 
          7                what we believe the law says is that 
 
          8                the tie breaker goes to cost and that 
 
          9                you have to -- you have to, you must 
 
         10                select the most cost effective remedy 
 
         11                available. 
 
         12                        And the most cost effective 
 
         13                remedy is to put the material in a 
 
         14                secure area in the upland.  It can be 
 
         15                engineered so that there isn't 
 
         16                flooding.  It isn't going to be a 
 
         17                mound.  It is something that has been 
 
         18                done and has occurred at site after 
 
         19                site.  It is effective and it is safe. 
 
         20                        And so when you take one 
 
         21                option which is to spend $30 million 
 
         22                more to take the material to 
 
         23                Pittsburgh or some place like that and 
 
         24                you have an equally protective option 
 
         25                of leaving it in place, we believe you 
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          2                can't select the remedial alternative 
 
          3                that costs $30 million more. 
 
          4                        And that's why we will be 
 
          5                objecting to the remedial action that 
 
          6                has been proposed by EPA and we will 
 
          7                be providing our comments and, no, it 
 
          8                isn't a matter of who says the most as 
 
          9                was pointed out. 
 
         10                        If that were the case, in my 
 
         11                particular profession I'm paid by the 
 
         12                word, I am paid by the hour, so I can 
 
         13                blab forever if that would actually 
 
         14                help and get this where we would win 
 
         15                it. 
 
         16                        There's one other thing that I 
 
         17                just want to point out without trying 
 
         18                to cause any fight.  When Mike was 
 
         19                talking about the history, he started 
 
         20                at about 1969 and jumped to 2007 as if 
 
         21                nothing occurred in between. 
 
         22                        The reality is that this 
 
         23                material didn't just end up here.  It 
 
         24                wasn't just placed here.  There is a 
 
         25                historical shared responsibility for 
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          2                what happened out there. 
 
          3                        This thing -- this material 
 
          4                didn't just magically become a 
 
          5                seawall.  A developer worked with the 
 
          6                township at that time known as Madison 
 
          7                Township maybe before a lot of you 
 
          8                were here or cared.  Some of you 
 
          9                before you were even born. 
 
         10                        There was discussions.  The 
 
         11                state was involved.  Environmental 
 
         12                Commissions noted that this was 
 
         13                potentially problematic and what was 
 
         14                constructed was something called a 
 
         15                slag seawall.  You didn't have to do a 
 
         16                slag seawall.  You could have done 
 
         17                riprap.  You could have done big 
 
         18                rocks.  You could have done dunes. 
 
         19                There's all kinds of options that 
 
         20                could have been selected. 
 
         21                        The predecessor to DEP was 
 
         22                involved.  The State of New Jersey, 
 
         23                people knew what was in that seawall. 
 
         24                It was left in place and as far as 
 
         25                acting as a seawall my assumption has 
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          2                been that it's been fairly effective 
 
          3                for that purpose. 
 
          4                        My guess, I don't know for a 
 
          5                fact, is that it was selected rather 
 
          6                than paying for rocks or anything else 
 
          7                because it was cheap.  But this 
 
          8                historical legacy problem is not just 
 
          9                NL's alone. 
 
         10                        And so when we talk about 
 
         11                adding another $30 million to a remedy 
 
         12                as if there is only going to be one 
 
         13                party, some amorphous taxpayer or NL 
 
         14                that is going to be responsible, 
 
         15                that's not the case. 
 
         16                        I don't know where -- I don't 
 
         17                have a better crystal ball than any of 
 
         18                you, but I can tell you that as a 
 
         19                publicly traded corporation if we 
 
         20                think that what has happened is not 
 
         21                consistent with the law we simply 
 
         22                cannot come in and say, okay, we'll 
 
         23                spend another $30 million to do 
 
         24                something that we don't think adds any 
 
         25                real protection to the environment or 
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          2                the public health although I 
 
          3                understand it is wildly popular and I 
 
          4                understand the reasons why. 
 
          5                        So I really just wanted to 
 
          6                come in here today and tell you what 
 
          7                NL's position at least preliminarily 
 
          8                is and where we are heading and we 
 
          9                will be going through the comment 
 
         10                period just like all of you and we'll 
 
         11                go through the process just as we have 
 
         12                at hundreds of sites here and 
 
         13                elsewhere, but I didn't -- I wanted 
 
         14                you to hear it from us. 
 
         15                        I wanted you to hear it from 
 
         16                us because we have been to your 
 
         17                meetings.  I wanted you to hear it 
 
         18                from us because we have sat down with 
 
         19                the public officials.  I wanted you to 
 
         20                hear it that we are going to object to 
 
         21                this remedial action that we believe 
 
         22                is 30, $40 million more expensive than 
 
         23                needs to. 
 
         24                        I don't believe that by the 
 
         25                time the remedial design is done that 
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          2                anybody is going to remotely put a 
 
          3                shovel in the ground until two years. 
 
          4                        This is going to be a process 
 
          5                that is going to go on forever.  NL 
 
          6                remains willing to still do what we 
 
          7                have been talking about all along.  We 
 
          8                believe that we can get it done 
 
          9                quickly.  We know we can get it done 
 
         10                quickly.  We know we can get it done 
 
         11                effectively and we know we can get it 
 
         12                done in a way that is protective. 
 
         13                        I know you're skeptical.  I 
 
         14                know you think that's not true.  But 
 
         15                you don't get the gold standard.  In 
 
         16                fact, you have to pick the one that's 
 
         17                less expensive. 
 
         18                        MS. MANBURG:  Which is your 
 
         19                preferred alternative? 
 
         20                        MR. GIBSON:  What's my 
 
         21                preferred alternative -- which one is 
 
         22                it? 
 
         23                        MS. MANBURG:  Well, I don't 
 
         24                know.  Four and five is pretty close. 
 
         25                        MR. GIBSON:  It's either four 
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          2                or five.  It's the ones that have the 
 
          3                on-site encapsulation aspect, that the 
 
          4                slag will be taken off and put 
 
          5                on-site. 
 
          6                        MS. SEPPI:  We have to take 
 
          7                turns asking questions. 
 
          8                        MR. GIBSON:  Thanks, Pat.  I 
 
          9                appreciate it. 
 
         10                        MS. SEPPI:  You're welcome. 
 
         11                        (A short recess was taken at 
 
         12                this time.) 
 
         13                        (The proceedings resumed.) 
 
         14                        MS. SEPPI:  Okay.  I have 
 
         15                Gregg and then Dana and we will see 
 
         16                who else hasn't asked a question or 
 
         17                given a comment yet. 
 
         18                        MR. REMAUD:  Thanks, Pat. 
 
         19                        Hi.  I'm Gregg Repaud, 
 
         20                R-E-M-A-U-D, Deputy Director of New 
 
         21                York/New Jersey Baykeeper and proud 
 
         22                member of the Raritan CAG. 
 
         23                        On this 40th anniversary of 
 
         24                the Clean Water Act I'm very glad to 
 
         25                strongly support the EPA's recommended 
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          2                Alternative 2 which is the off-site 
 
          3                disposal of contaminates and the 
 
          4                contaminated soil and the lead slag 
 
          5                site. 
 
          6                        Without spending too much time 
 
          7                obviously the residents of Old Bridge 
 
          8                and the environment of Sayreville have 
 
          9                gone through a lot both with their 
 
         10                environment, the community, property 
 
         11                values.  We've heard it time and time 
 
         12                again.  It's great that people 
 
         13                recognize the incredible work of the 
 
         14                individuals of CAG, the selflessness, 
 
         15                the hours of going through these 
 
         16                documents, of being there night after 
 
         17                night and spending hours, is something 
 
         18                to be very proud of, and they have 
 
         19                done a phenomenal job. 
 
         20                        The simple truth with National 
 
         21                Lead is that they proposed a remedy 
 
         22                that was to collect contaminants and 
 
         23                take it and put it in Margaret's Creek 
 
         24                and cap it and not even spend the 
 
         25                money to have a liner to collect the 
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          2                seepage.  That's the simple truth of 
 
          3                what National Lead's proposal was. 
 
          4                        The simple truth is when you 
 
          5                have a landfill in people's backyards 
 
          6                their properties go down. 
 
          7                        The simple truth is that there 
 
          8                is a chance of increased flooding 
 
          9                because now you don't have the area, 
 
         10                if there's a big area there to absorb 
 
         11                the flood waters which hurts the town. 
 
         12                        So the simple truth is that 
 
         13                EPA has proposed right remedy for the 
 
         14                right reasons based on science, not 
 
         15                their bottom line. 
 
         16                        I recommend folks go to the 
 
         17                website and look at Rescuing Raritan, 
 
         18                which gives a history of not only the 
 
         19                Raritan River, but National Lead 
 
         20                Company.  The simple truth is they 
 
         21                spent a lot of money to bring in a lot 
 
         22                of attorneys and a lot of consultants 
 
         23                to try to slow down the process and 
 
         24                make you go with their proposed 
 
         25                alternative rather than the best 
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          2                alternative for the community.  We've 
 
          3                heard it here tonight. 
 
          4                        With that said, EPA knew 
 
          5                better, Old Bridge officials knew 
 
          6                better and CAG knew better and we're 
 
          7                continually to strongly support the 
 
          8                off-site disposal alternative. 
 
          9                        We want to thank EPA, Pat, 
 
         10                Tanya, the whole team has been 
 
         11                phenomenal throughout this process. 
 
         12                Senator Thompson for his great quote, 
 
         13                get the lead out.  Congressman Pallone 
 
         14                for his long standing support of 
 
         15                Superfund cleanups, polluter pays 
 
         16                legislation.  Again the CAG, our 
 
         17                colleagues Edison Wetlands, Dana, Bob, 
 
         18                Rich who provide invaluable technical 
 
         19                assistance and their experience. 
 
         20                        And Baykeeper has been proud 
 
         21                to work with the residents of Old 
 
         22                Bridge to preserve.  We worked for ten 
 
         23                years trying to preserve that 
 
         24                Margaret's Creek area and we're going 
 
         25                to continue to work with folks.  It's 
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          2                a amenity.  It's a flood control area. 
 
          3                We know who the responsible party is. 
 
          4                        We're all reasonable folks. 
 
          5                We all base this on science and we 
 
          6                look forward to continuing working on 
 
          7                CAG with the great residents of Old 
 
          8                Bridge and Sayreville and with the 
 
          9                elected officials and EPA.  Thank you. 
 
         10                        MS. SEPPI:  Thank you. 
 
         11                        MS. PATTERSON:  Hi.  My name 
 
         12                is Dana Patterson, P-A-T-T-E-R-S-O-N, 
 
         13                and I'm the program supervisor for the 
 
         14                Edison Wetlands Association. 
 
         15                        I've been involved with the 
 
         16                Raritan Bay slag site and I've been a 
 
         17                member of the CAG for over three years 
 
         18                and I have to say that CAG, I am very 
 
         19                proud of them.  I serve on a lot of 
 
         20                different CAG's throughout the state, 
 
         21                on other Superfund sites and by far 
 
         22                this CAG has done a tremendous job and 
 
         23                you should all give yourselves a round 
 
         24                of applause for doing so. 
 
         25                        And I have to say it was not 
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          2                an easy process.  We did have our ups 
 
          3                and downs over the last three years, 
 
          4                but we came to a very great decision. 
 
          5                        I would like to thank EPA, you 
 
          6                guys have been a very big help for 
 
          7                this community.  You have always been 
 
          8                there.  You have always answered our 
 
          9                questions.  And two individuals that 
 
         10                are not here tonight from EPA are Joe 
 
         11                Rotola and Andy Confortini.  They were 
 
         12                there from the beginning of the 
 
         13                process and they provided residents 
 
         14                with weekly updates on what was going 
 
         15                on in the community when they 
 
         16                installed the fence and took all kinds 
 
         17                of protective measures and because of 
 
         18                them and because of their efforts and 
 
         19                advocacy within the EPA that's why 
 
         20                this process has gone so quickly. 
 
         21                        They are all from the remedial 
 
         22                branch.  Tanya is from the remedial 
 
         23                branch so they worked together and 
 
         24                because of EPA working together we are 
 
         25                here today three years with a proposed 
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          2                plan.  Many sites take 20.  So 
 
          3                everyone should be thankful for that. 
 
          4                        I'd also like to Senator 
 
          5                Menendez and Congressman Pallone for 
 
          6                their statements.  It's really 
 
          7                important to have them attend the 
 
          8                community meetings and have the 
 
          9                community hear what they have to say 
 
         10                and the other elected officials who 
 
         11                also came out this evening. 
 
         12                        Back three years ago when we 
 
         13                had one of the first public meetings 
 
         14                Sharon Kubiack from the New Jersey 
 
         15                Department of Health and Human 
 
         16                Services stood up in front of everyone 
 
         17                and she said and I quote, there is no 
 
         18                safe level of lead.  And I think that 
 
         19                EPA needs to take that into 
 
         20                consideration with this plan. 
 
         21                        There has been a lot of 
 
         22                questions today about lead and the 
 
         23                level that's used and Rich Chapin 
 
         24                brought up some very good points about 
 
         25                using the 400 number.  I think that 
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          2                EPA needs to take that into 
 
          3                consideration, especially with the 
 
          4                fact that that level may change, the 
 
          5                level for ten in children's blood may 
 
          6                go down. 
 
          7                        So we need to think future 
 
          8                here.  We don't want to come back and 
 
          9                do this again like we did in Ringwood. 
 
         10                We want to get it done now.  So EPA 
 
         11                needs to take that into consideration. 
 
         12                        Also, the next step here is 
 
         13                accelerating this cleaning up.  The 
 
         14                Record of Decision could take a year. 
 
         15                The remedial design could take another 
 
         16                year.  We're looking at three years 
 
         17                before we even have a shovel in the 
 
         18                ground. 
 
         19                        So I think EPA has done a 
 
         20                great job so far speeding this thing 
 
         21                up, but we need to push them as 
 
         22                community and hold them accountable 
 
         23                and try to get the remedial design and 
 
         24                Record of Decision in less than three 
 
         25                years.  They can do it in one year. 
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          2                We can have a shovel in the ground by 
 
          3                next year.  So I encourage everyone 
 
          4                when you submit your public comment to 
 
          5                also encourage EPA to speed up the 
 
          6                cleanup. 
 
          7                        I just want to address a few 
 
          8                things.  I think it's really the 
 
          9                community should be really taken back 
 
         10                by the fact that someone would come up 
 
         11                here and say that it's okay to create 
 
         12                a new landfill in your backyards, in 
 
         13                your wetlands, in your flood zone. 
 
         14                        I think that that's absurd. 
 
         15                Why would you want to create a brand 
 
         16                new landfill right next to your homes, 
 
         17                right next to the Islamic school when 
 
         18                there is a certified hazardous waste 
 
         19                landfill where this material can go 
 
         20                and be accepted and is regulated.  You 
 
         21                don't want that in your backyard. 
 
         22                        So I think EPA is making the 
 
         23                right decision here.  They understand 
 
         24                the community's concern.  Over the 
 
         25                last two years they have listened to 
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          2                the community's concern and they have 
 
          3                taken that into account by selecting 
 
          4                Remedy 2. 
 
          5                        The main thing is that 
 
          6                Alternative 2 will offer, this is 
 
          7                biggest, biggest difference between 
 
          8                the other remedies, alternatives and 
 
          9                Remedy 2.  It is a permanent solution 
 
         10                to this problem.  Permanent solution 
 
         11                to this problem. 
 
         12                        And everyone needs to realize 
 
         13                that and I think many of you do, but 
 
         14                we don't want ongoing monitoring for 
 
         15                the next 30, hundred years, forever. 
 
         16                We want it removed out of our 
 
         17                community and have our beach back.  A 
 
         18                permanent solution to get your beach 
 
         19                back.  Thank you. 
 
         20                        (Applause.) 
 
         21                        MS. SEPPI:  Is there anybody 
 
         22                else who has a comment who hasn't 
 
         23                spoken yet and then we'll go around 
 
         24                Round 2. 
 
         25                        Paulette. 
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          2                        MS. MAYERS:  My name is 
 
          3                Paulette; P-A-U-L-E-T-T-E, Mayers, 
 
          4                M-A-Y-E-R-S. 
 
          5                        I had no intention of coming 
 
          6                here and talking tonight.  I had 
 
          7                already typed up my comments.  It's 
 
          8                been in Tanya's hands for a couple of 
 
          9                weeks already, but after a gentleman 
 
         10                stood up here and said we go by the 
 
         11                price and that's what's going to 
 
         12                decide it and it should be 
 
         13                encapsulated in the wetlands behind my 
 
         14                house. 
 
         15                        I listened to him just like I 
 
         16                listened to him the first time he came 
 
         17                and stood before the CAG and gave his 
 
         18                remedy for cleaning it up.  It was 
 
         19                going to be quick.  It was a candy 
 
         20                apple waved in front of everybody 
 
         21                there.  I'll start, we'll have it done 
 
         22                in a year.  We all that knew was 
 
         23                untrue. 
 
         24                        He went on and on for hours 
 
         25                that night.  I rebutted him on many 
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          2                occasions during that meeting and his 
 
          3                final statement to me at the end of 
 
          4                the meeting was, he looked me right in 
 
          5                the eye and he said somebody is going 
 
          6                to go home unhappy. 
 
          7                        Well, tonight someone is going 
 
          8                to go home unhappy. 
 
          9                        (Applause.) 
 
         10                        MS. MAYERS:  And I do support 
 
         11                Alternative 2. 
 
         12                        MS. SEPPI:  Thank you, 
 
         13                Paulette. 
 
         14                        Anybody else who hasn't had an 
 
         15                opportunity. 
 
         16                        Mayor. 
 
         17                        MAYOR HENRY:  Thank you again 
 
         18                everyone.  Mayor Owen Henry, 
 
         19                H-E-N-R-Y. 
 
         20                        Two comments.  I just want -- 
 
         21                I was remiss before.  I didn't 
 
         22                recognize some Council people that 
 
         23                were in the audience.  I saw 
 
         24                Councilman Volkert.  Is he still here. 
 
         25                Bob, thanks for coming, Ward 1.  Three 
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          2                Council at large, I saw Councilman 
 
          3                Anderson, Councilman Cahill, 
 
          4                Councilman Walker.  They are 
 
          5                responsible for this also, Ward 1 
 
          6                throughout the town and Ward 6, 
 
          7                Council person Lucille Panos is also 
 
          8                here. 
 
          9                        The town is very concerned of 
 
         10                what's going to happen on this site. 
 
         11                I had some questions.  I don't know if 
 
         12                they were answered.  I wasn't paying 
 
         13                attention, not that I wasn't paying 
 
         14                attention. 
 
         15                        Your Record of Decision date, 
 
         16                when do you think you will make your 
 
         17                Record of Decision? 
 
         18                        MS. SEPPI:  We don't have a 
 
         19                date for that yet. 
 
         20                        MAYOR HENRY:  Average. 
 
         21                        MR. SIVAK:  I would say early 
 
         22                next year, early 2013.  Early 2013. 
 
         23                        MAYOR HENRY:  And I ask these 
 
         24                questions, as a Mayor we need to be 
 
         25                ready for what's the next -- we want 
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          2                to be proactive.  You're saying early 
 
          3                2013. 
 
          4                        MR. SIVAK:  Early spring 2013. 
 
          5                        MAYOR HENRY:  13, the Record 
 
          6                of Decision will be -- 
 
          7                        MR. SIVAK:  It will be signed 
 
          8                and will be final. 
 
          9                        MS. SEPPI:  And that will go 
 
         10                out for everybody to see. 
 
         11                        MAYOR HENRY:  And I'm assuming 
 
         12                the money, the funding is in place for 
 
         13                you to make that decision.  You are 
 
         14                funded through 2013? 
 
         15                        MR. SIVAK:  We are funded 
 
         16                through making the -- signing the 
 
         17                Record of Decision. 
 
         18                        MAYOR HENRY:  That leads up to 
 
         19                my next question.  The next one was 
 
         20                the remedial design. 
 
         21                        Am I to assume, and I think 
 
         22                that phase is not funded yet. 
 
         23                Washington is here.  Well, they were 
 
         24                here.  That phase is not funded yet, 
 
         25                is that accurate, an accurate 
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          2                statement? 
 
          3                        MR. SIVAK:  Correct.  Correct, 
 
          4                it is not funded. 
 
          5                        MAYOR HENRY:  And is there a 
 
          6                process to get that funded.  Is that 
 
          7                part of the Record of Decision to get 
 
          8                funding for the next phase? 
 
          9                        MR. SIVAK:  This is a little 
 
         10                bet longer of an answer, let me use 
 
         11                the microphone. 
 
         12                        As I think I tried to explain 
 
         13                this earlier, which is once we 
 
         14                memorialize our Record of Decision we 
 
         15                will begin negotiations with the 
 
         16                responsible party to enter into the 
 
         17                remedial design which is where we 
 
         18                actually, we plan all the nuts and 
 
         19                bolts how we would implement what our 
 
         20                final remedy will be. 
 
         21                        That includes things like how 
 
         22                are we going to get the material off 
 
         23                the site and do some confirmatory 
 
         24                sampling and all those other details 
 
         25                that we need to take into account 
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          2                before we actually get out there and 
 
          3                take the action and implement the 
 
          4                final remedy. 
 
          5                        So we do have a responsible 
 
          6                party.  We will be talking with them, 
 
          7                negotiating with them on that process. 
 
          8                That's the next step, is since we have 
 
          9                a responsible party we will be talking 
 
         10                with them about having them 
 
         11                participate in that remedial design. 
 
         12                        MAYOR HENRY:  Does the money 
 
         13                for that, is that included in your 
 
         14                estimated costs for the entire 
 
         15                project.  The 70 million, does that 
 
         16                include it? 
 
         17                        MS. SEPPI:  Yes. 
 
         18                        MR. SIVAK:  Yes. 
 
         19                        MAYOR HENRY:  Do you have an 
 
         20                amount of what you think would be 
 
         21                required for the remedial design, what 
 
         22                is the amount of money required for 
 
         23                the next step? 
 
         24                        MR. SIVAK:  Well, the 
 
         25                estimates are -- the estimates we just 
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          2                presented are for that remedial 
 
          3                action.  The design is not included in 
 
          4                that.  So that's a separate pot of 
 
          5                money. 
 
          6                        We would need to, if the 
 
          7                responsible party, again we are moving 
 
          8                more towards our enforcement area 
 
          9                which we don't necessarily like to 
 
         10                discuss because it's confidential, it 
 
         11                is something we would engage with the 
 
         12                responsible party, but in instances 
 
         13                where we would not have a responsible 
 
         14                party on the site we would take on 
 
         15                this action as a funding project, then 
 
         16                we would request the funding for the 
 
         17                remedial design so that we could move 
 
         18                forward with that. 
 
         19                        MAYOR HENRY:  So funding might 
 
         20                be an issue in the next phase? 
 
         21                        MR. SIVAK:  It might be.  We 
 
         22                probably couldn't fund the whole 
 
         23                design in one lump sum.  We would 
 
         24                probably have to incrementally fund 
 
         25                it. 
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          2                        Designs are usually submitted 
 
          3                in several phases.  So we would 
 
          4                probably request funding if it was a 
 
          5                funding project for these various 
 
          6                phases as we moved along. 
 
          7                        MAYOR HENRY:  And how long 
 
          8                does this design phase take.  If it 
 
          9                record was to be funded.  The Record 
 
         10                of Decision comes 2013, how long does 
 
         11                the design take for an average project 
 
         12                of this magnitude? 
 
         13                        MR. SIVAK:  So a typical 
 
         14                design takes about a year.  Again 
 
         15                that's not including any negotiations 
 
         16                that we would have to get to that 
 
         17                point.  So a typical design takes 
 
         18                about a year. 
 
         19                        MAYOR HENRY:  Does that 
 
         20                design, does that design, does that 
 
         21                include the restoration of any areas 
 
         22                of the town impacted by the removal 
 
         23                process.  Does your design include the 
 
         24                restoration of infrastructure? 
 
         25                        MR. SIVAK:  To the extent that 
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          2                we can plan for restoration of the 
 
          3                town, yes, it would include that. 
 
          4                        So, for example, if we know we 
 
          5                need to supplement a road or prove out 
 
          6                a road or something like that for 
 
          7                whatever reason, then, yes, it would 
 
          8                include those types of activities. 
 
          9                        If during the implementation 
 
         10                of the remedy something would happen, 
 
         11                obviously we can't plan for that. 
 
         12                But, yes, for the extent we can plan 
 
         13                for improvements or for the types of 
 
         14                infrastructure that you are asking 
 
         15                about, yes, that would be within the 
 
         16                design. 
 
         17                        MAYOR HENRY:  So just based on 
 
         18                the information we're looking at a 
 
         19                minimum of 2013, 2014 before the 
 
         20                design is completed? 
 
         21                        MR. SIVAK:  Correct. 
 
         22                        MAYOR HENRY:  In the interim 
 
         23                is the EPA going to continue -- next 
 
         24                question, does EPA anticipate any 
 
         25                funds being contributed by the 
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          2                township of Old Bridge? 
 
          3                        MR. SIVAK:  Again, those would 
 
          4                be enforcement -- that's part of our 
 
          5                enforcement strategy and we're not 
 
          6                really prepared to talk about that in 
 
          7                a public forum such as this. 
 
          8                        MAYOR HENRY:  I didn't think 
 
          9                you would. 
 
         10                        MR. SIVAK:  Nice try, though. 
 
         11                        MAYOR HENRY:  It's on the 
 
         12                record. 
 
         13                        And my last question is we're 
 
         14                looking at least a two-year window. 
 
         15                Is the EPA going to continue to 
 
         16                maintain the properties that they have 
 
         17                fenced off and signed and have -- 
 
         18                continue to assist us on the other 
 
         19                side of the fence I should say where 
 
         20                we are not permitted to go? 
 
         21                        MR. SIVAK:  Sure. 
 
         22                        MAYOR HENRY:  And that is 
 
         23                funded. 
 
         24                        MR. SIVAK:  Well, yes, we will 
 
         25                be responsible for the maintenance of 
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          2                the fence.  We will be responsible for 
 
          3                insuring that the site does not pose 
 
          4                an unacceptable risk.  Yes, we will be 
 
          5                responsible for those activities. 
 
          6                        MAYOR HENRY:  Thank you. 
 
          7                Thank you very much. 
 
          8                        MS. SEPPI:  Thank you. 
 
          9                        Bob.  I'm surprised we still 
 
         10                have so many people here. 
 
         11                        MR. SPIEGEL:  Again Bob 
 
         12                Spiegel, Edison Wetlands. 
 
         13                S-P-I-E-G-E-L. 
 
         14                        I just have a couple of just 
 
         15                real quick comments based on what was 
 
         16                presented a little bit earlier. 
 
         17                        Before I just mention that I 
 
         18                wanted to just thank the CAG that has 
 
         19                really just worked so incredibly hard. 
 
         20                Also Dana Patterson because I know she 
 
         21                has put a lot of extra time.  She has 
 
         22                gone above and beyond because this 
 
         23                community, she really believes in this 
 
         24                community as do I.  I just wanted to 
 
         25                thank her for her hard work for all 
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          2                these last couple of years.  Anybody 
 
          3                who has had the opportunity to work 
 
          4                with her realizes that she really is, 
 
          5                you know, a great spokesperson for 
 
          6                good quality of life and the 
 
          7                environment. 
 
          8                        Also, I just wanted to -- I 
 
          9                had a couple actual questions and a 
 
         10                couple statements. 
 
         11                        Real quickly, when we started 
 
         12                our organization actually 20 years 
 
         13                ago, it's our anniversary, and when we 
 
         14                first started we started to get one of 
 
         15                the sites that was in my backyard, 
 
         16                actually Dana's backyard, too at the 
 
         17                time.  She was bicycling next to the 
 
         18                site.  It was the CIC site, Chemical 
 
         19                Insecticide Corporation, and it was a 
 
         20                dioxin contaminated site. 
 
         21                        We were told the same thing 
 
         22                that, you know, it's going to take a 
 
         23                long time, that it wasn't going to get 
 
         24                funded, but today CIC site is not only 
 
         25                fully remediated, they took out 
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          2                26 feet.  They dug a giant hole right 
 
          3                next to 287.  It's a park and was 
 
          4                purchased.  I actually helped purchase 
 
          5                it with Green Acres money.  So now 
 
          6                it's a park. 
 
          7                        Twenty years later, it didn't 
 
          8                take that long, but, you know, that 
 
          9                work can be done.  It just requires 
 
         10                people pay attention to what's going 
 
         11                on and what you guys have an advantage 
 
         12                is that the timeline for this 
 
         13                investigation has gone relatively 
 
         14                quickly.  But EPA, I would make a 
 
         15                recommendation that, you know, they 
 
         16                are required by law to ask NL to do 
 
         17                the cleanup, but they should do what's 
 
         18                required by law obviously. 
 
         19                        But once they do, they should 
 
         20                if NL balks at doing the cleanup, if 
 
         21                they try to play the games that they 
 
         22                are so good at which is to -- you 
 
         23                know, they are experts at a lot of 
 
         24                things.  Environmental protection 
 
         25                isn't really one of them. 
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          2                        Stalling, coming up with ways 
 
          3                to delay it, that's what they are 
 
          4                expert in at many sites and the person 
 
          5                who is in charge of NL I believe is a 
 
          6                billionaire and he can certainly 
 
          7                afford the spare change that falls out 
 
          8                of his pocket to clean up this site 
 
          9                because he has got the resources to do 
 
         10                it. 
 
         11                        If you go to see Rescuing the 
 
         12                River, watch it online, you can really 
 
         13                just see, you know, what we are 
 
         14                dealing with and you really realize 
 
         15                they don't -- he doesn't have the best 
 
         16                interests of the community in mind. 
 
         17                He has the best interests of his 
 
         18                bottom line, but he can afford to pay 
 
         19                for this cleanup. 
 
         20                        So EPA should go forward, give 
 
         21                him the opportunity, give NL the 
 
         22                opportunity to do the cleanup, and 
 
         23                they have the ability to do the 
 
         24                cleanup and use what's called treble 
 
         25                damages which is they can go after NL. 
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          2                That's still in existence, right, 
 
          3                treble damages? 
 
          4                        MR. SIVAK:  Under the correct 
 
          5                enforcement tool, yes. 
 
          6                        MR. SPIEGEL:  And they can 
 
          7                bill NL for up to three times the cost 
 
          8                if they don't do the cleanup.  And 
 
          9                that's what EPA should do.  They 
 
         10                should set the bar high.  Tell NL what 
 
         11                they must do.  If they don't do it, 
 
         12                EPA does the cleanup, bill NL for 
 
         13                three times the cost.  Get the cleanup 
 
         14                done. 
 
         15                        And as the mayor previously 
 
         16                said this is something that is going 
 
         17                to take proper planning and it's going 
 
         18                to have to take coordination.  EPA is 
 
         19                usually very good with that and they 
 
         20                have health and safety plans that will 
 
         21                address every single one of the issues 
 
         22                that will be of impact to the 
 
         23                community and they will have to come 
 
         24                up with ways to mitigate that to the 
 
         25                extent that it is possible. 
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          2                        The battery casings I saw in 
 
          3                the proposed plan, those are also 
 
          4                going to be included with this 
 
          5                cleanup? 
 
          6                        MS. MITCHELL:  Yes. 
 
          7                        MR. SPIEGEL:  We need to find 
 
          8                battery casings, from what I see the 
 
          9                battery casings are those little 
 
         10                broken up pieces.  Is that what you're 
 
         11                talking about? 
 
         12                        MS. MITCHELL:  Yes. 
 
         13                        MR. SPIEGEL:  So those will 
 
         14                also be cleaned up as part of this. 
 
         15                        MS. MITCHELL:  Yes. 
 
         16                        MR. SPIEGEL:  And even if they 
 
         17                are in places where there is no slag 
 
         18                EPA will come up with some way to 
 
         19                remove it from the beaches so that 
 
         20                doesn't continue to wash in through 
 
         21                the tide. 
 
         22                        MS. MITCHELL:  Yes.  If 
 
         23                they're not cleaned up as a pile then 
 
         24                they will be included in the soil or 
 
         25                sediment in the cleanup. 
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          2                        MR. SPIEGEL:  That's good. 
 
          3                One issue I just wanted to ask EPA, if 
 
          4                they got guidance from any agency 
 
          5                regarding the sediment criteria that 
 
          6                they used to establish the cleanup 
 
          7                rules for the Raritan Bay.  Was EPA 
 
          8                was consulted by NOAA or any other 
 
          9                agencies regarding how you set the 
 
         10                standard for what is protective of the 
 
         11                bay? 
 
         12                        MS. PENSAK:  Yes.  I 
 
         13                coordinate with the State EDP as well 
 
         14                as the trustees with NOAA as well as 
 
         15                Fish and Wildlife.  So they are aware 
 
         16                and do support the cleanup value as 
 
         17                well as the remedy. 
 
         18                        MR. SPIEGEL:  So the 400 
 
         19                number that's going to be for the 
 
         20                sediment, NOAA concurs that that will 
 
         21                be protective of that fishery and has 
 
         22                the fact that people -- this is an 
 
         23                area that is commercial, there is 
 
         24                actually commercial harvesting of blue 
 
         25                claw crabs I think are harvested in 
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          2                this water.  There is also a lot of 
 
          3                recreational fishery.  Will that 
 
          4                number for the long term be protective 
 
          5                for the fisheries? 
 
          6                        MR. SIVAK:  Yes. 
 
          7                        MR. SPIEGEL:  So the trustees 
 
          8                have said that as well? 
 
          9                        MS. PENSAK:  I cannot directly 
 
         10                answer that.  I know my counterpart is 
 
         11                in supportive of NOAA is in support of 
 
         12                this, but the fisheries, that's more 
 
         13                -- 
 
         14                        MR. SIVAK:  We looked -- we 
 
         15                collected a variety of fish tissue 
 
         16                samples.  We looked at what the risks 
 
         17                would be from people that would ingest 
 
         18                the fish, the fist and the hard clams 
 
         19                that are caught from this area and we 
 
         20                did not find any unacceptable risk. 
 
         21                        MR. SPIEGEL:  Okay.  But 
 
         22                leaving that 400 number will be 
 
         23                protective of the fish and wildlife 
 
         24                that is there? 
 
         25                        MR. SIVAK:  Yes. 
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          2                        MR. SPIEGEL:  Last comment I 
 
          3                have is just I would like to see EPA 
 
          4                move forward expeditiously with this 
 
          5                cleanup and when they are doing the 
 
          6                work I would like to see them continue 
 
          7                with the strategy that has been so 
 
          8                successful here which is to use the 
 
          9                removal program and the resources of 
 
         10                the removal program in coming forward 
 
         11                with a remedial design so that they 
 
         12                move as quick as possible and as 
 
         13                safely as possible to get to the 
 
         14                design phase and have that complete so 
 
         15                that they can start the cleanup. 
 
         16                        And the reason that I make 
 
         17                that recommendation and that 
 
         18                suggestion is because with the Raritan 
 
         19                Bay being an area that's so dynamic 
 
         20                they are going to have to do some 
 
         21                predesign sampling in order to come up 
 
         22                with what needs to be dredged, where 
 
         23                it needs to be taken from, and if 
 
         24                there is too much of a time lapse 
 
         25                between the time they collect the data 
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          2                and the time they start to work the 
 
          3                conditions may change if there is any 
 
          4                storm surges. 
 
          5                        So the quicker they can 
 
          6                mobilize from the point where they 
 
          7                have the right amount of data for the 
 
          8                remedial design and actually going out 
 
          9                there and physically taking it out, it 
 
         10                will be very helpful to the cleanup 
 
         11                because we'll know where it is as 
 
         12                opposed to sometimes waiting a year or 
 
         13                two years between the remedial design 
 
         14                and the start of the remedial action. 
 
         15                And is there a way that EPA can 
 
         16                continue in this expedited fashion as 
 
         17                we move towards the actual cleanup? 
 
         18                        MR. SIVAK:  We recognize that 
 
         19                there is a need to move forward with 
 
         20                it and the comments that you made 
 
         21                about it being a dynamic environment 
 
         22                and doing additional sampling and any 
 
         23                lag between sampling -- I was hearing 
 
         24                it at the same time.  Any lag between 
 
         25                sampling and action is, there is a lot 
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          2                of uncertainty with that.  We 
 
          3                obviously recognize that. 
 
          4                        We have been expediting this 
 
          5                process for the last three years and 
 
          6                we will continue to expedite it, but 
 
          7                we also have to move forward in a way 
 
          8                that is consistent with what our law 
 
          9                requires us to do as far as 
 
         10                negotiations, as far as good faith 
 
         11                negotiations. 
 
         12                        But, yes, anything we can do 
 
         13                to expedite we will absolutely pursue 
 
         14                that right.  Right, so any action that 
 
         15                we take, thank you, any action that we 
 
         16                take will include confirmatory 
 
         17                sampling to confirm that our remedy 
 
         18                that we have implemented did what it 
 
         19                was supposed to do, that we gotten rid 
 
         20                of what we said we would and that what 
 
         21                remains is protective of the public 
 
         22                health and the environment, that it 
 
         23                meets the goals and objectives we 
 
         24                discussed this evening. 
 
         25                        MR. SPIEGEL:  Thank you.  And 
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          2                I know this, you know, is going to be 
 
          3                almost separate cleanups because you 
 
          4                are going to have a different type of 
 
          5                cleanup for the jetty versus the beach 
 
          6                versus Margaret's Creek, but if EPA 
 
          7                can find a way to expedite any of that 
 
          8                work so that it can be done in a 
 
          9                quicker fashion because the jetty is 
 
         10                going to have a much different set of 
 
         11                issues than, for example, the beach 
 
         12                will. 
 
         13                        So maybe the EPA could stage 
 
         14                the work to get as much accomplished 
 
         15                as they can looking at how the best 
 
         16                way to stage, what should come first 
 
         17                and, you know, what should come last. 
 
         18                        MR. SIVAK:  Right.  We had a 
 
         19                really great slide about the long 
 
         20                shore current and I don't know if any 
 
         21                of you remember that.  Exactly.  It 
 
         22                will be on the site.  I know I did a 
 
         23                good job on that. 
 
         24                        One of the things that is 
 
         25                going to really influence how that 
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          2                remedy is implemented is that long 
 
          3                shore current. 
 
          4                        So we need to make sure that 
 
          5                we are as efficient as possible 
 
          6                implementing this remedy which means 
 
          7                that when we design it we're going to 
 
          8                have to make sure we design it and 
 
          9                implement that remedy from the areas 
 
         10                that are kind of at the beginning of 
 
         11                the tidal surge, that sort of tidal 
 
         12                flow and Margaret's Creek and then 
 
         13                kind of move down along the way. 
 
         14                        So, yes, we understand what 
 
         15                you're saying.  We know that there are 
 
         16                areas that the community would deem 
 
         17                more of a priority, maybe the beach, 
 
         18                but in order to not implement the 
 
         19                remedy, only to have it recontaminated 
 
         20                because we have sources that are still 
 
         21                in place that are kind of up current 
 
         22                from that or up gradient from that, 
 
         23                there is a specific way to implement 
 
         24                this remedy. 
 
         25                        So I absolutely understand 
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          2                what you are saying, but we also have 
 
          3                other factors that are going to play 
 
          4                into that. 
 
          5                        MR. SPIEGEL:  And I know EPA 
 
          6                will absolutely -- the Mayor brought 
 
          7                up a concern about restoring what was 
 
          8                damaged during any remedial work, the 
 
          9                EPA generally has a policy that they 
 
         10                will restore the areas and I know the 
 
         11                promenade and that beautiful walkway, 
 
         12                you know, is going to likely have some 
 
         13                impact, but the EPA has been pretty 
 
         14                good at sites where people are 
 
         15                vigilant about making the areas 
 
         16                actually much better than they were to 
 
         17                begin with as far as improving the 
 
         18                amenities and making sure the areas 
 
         19                when they leave are -- that they look 
 
         20                as appealing and they look as 
 
         21                aesthetically pleasing and they 
 
         22                function as well as they did before 
 
         23                the cleanup. 
 
         24                        So that's certainly a concern 
 
         25                I know that I am sure a lot of people 
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          2                share, but it's just a question of 
 
          3                being vigilant and working with the 
 
          4                agency so that they know what's 
 
          5                expected of them in terms of doing 
 
          6                their planning. 
 
          7                        MS. SEPPI:  Thank you, Bob. 
 
          8                        MR. SPIEGEL:  Thank you, Pat. 
 
          9                Dave, I wondered if you were going to 
 
         10                speak. 
 
         11                        MR. MERWIN:  David you know 
 
         12                how to spell it.  Merwin, M-E-R-W-I-N 
 
         13                is the last name.  I'm a member of the 
 
         14                CAG. 
 
         15                        I got to keep asking these 
 
         16                million dollar questions because 
 
         17                everybody dances around them.  How 
 
         18                long can NL, based upon tonight's 
 
         19                testimony from their attorney, I'm 
 
         20                sure that they are going to sit down 
 
         21                and talk with you, but how long can 
 
         22                they hold this project up? 
 
         23                        A VOICE:  Only as long as we 
 
         24                let them. 
 
         25                        (Applause.) 
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          2                        MR. SIVAK:  We have an 
 
          3                obligation to sit down with them and 
 
          4                negotiate in good faith as we move 
 
          5                forward with this. 
 
          6                        We do have an enforcement 
 
          7                strategy.  I cannot talk about that 
 
          8                tonight.  We have a process that we 
 
          9                have to follow.  We have that process. 
 
         10                        We've talked before with the 
 
         11                CAG about funding.  We have talked 
 
         12                before how this project is going to 
 
         13                move forward and the options that we 
 
         14                have available to us, but we have to 
 
         15                follow that process. 
 
         16                        We will enter into good faith 
 
         17                negotiations with the responsible 
 
         18                party.  That's all I can tell you. 
 
         19                        MR. MERWIN:  But how long -- 
 
         20                how long is a good faith negotiation? 
 
         21                        MR. SIVAK:  As long as we 
 
         22                believe that progress is being made, 
 
         23                then we will continue on with that 
 
         24                strategy. 
 
         25                        MR. MERWIN:  So once you stop 
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          2                then -- 
 
          3                        MR. SIVAK:  Then we would 
 
          4                pursue other options under our 
 
          5                enforcement strategy. 
 
          6                        One of those options may be 
 
          7                trying to pursue this as a fund 
 
          8                project, but again I can't go into 
 
          9                much more detail than that. 
 
         10                        MAYOR HENRY:  I just want NL 
 
         11                to know something.  This is our beach. 
 
         12                This is not some field out -- brown 
 
         13                field out in the middle of nowhere. 
 
         14                This is our beach.  This is our 
 
         15                recreational area.  We have been 
 
         16                deprived of it long enough. 
 
         17                        We expect NL to do the right 
 
         18                thing.  The right thing is to support 
 
         19                the EPA Plan 2.  Get the stuff out of 
 
         20                here.  And I don't want to say get the 
 
         21                lead out of here because Q104 is going 
 
         22                to be suing because that's one of 
 
         23                their things.  Every 8:00 o'clock in 
 
         24                the morning, 8:00 o'clock at night is 
 
         25                get the lead out but maybe we can have 
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          2                them start promoting this get the lead 
 
          3                out. 
 
          4                        Please stop stalling.  Let's 
 
          5                get it done.  We can all get along 
 
          6                together.  Thank you. 
 
          7                        (Applause.) 
 
          8                        MS. SEPPI:  Thank you. 
 
          9                        Andy.  This is your first 
 
         10                time. 
 
         11                        MR. ZABORNEY:  Yes.  Andrew 
 
         12                Z-A-B-O-R-N-E-Y.  I'm a former 
 
         13                resident of Old Bridge, just moved 
 
         14                from Cliffwood Beach, but I was part 
 
         15                of the CAG, part of the community. 
 
         16                Obviously I have retired.  I'm still 
 
         17                part of friends and family here. 
 
         18                        A VOICE:  Welcome back. 
 
         19                        MR. ZABORNEY:  Thank you. 
 
         20                EPA, thank you.  NL, thank you.  I 
 
         21                really mean that.  Government big and 
 
         22                small, all government, thank you.  And 
 
         23                I use the term government because 
 
         24                that's what we have, we have power to 
 
         25                the government.  Write to your 
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          2                senators, write to your congressmen, 
 
          3                write to your mayors, write to your 
 
          4                councilmen.  Show up at all the 
 
          5                meetings.  Be heard.  That's our 
 
          6                freedom.  Be heard. 
 
          7                        So if you owned a business you 
 
          8                would negotiate and I'm sitting there 
 
          9                well, this is just a matter of numbers 
 
         10                and the law has allowed NL, the law 
 
         11                has allowed EPA, the law has allowed 
 
         12                us by saying whatever is cost 
 
         13                effective.  If you meet in the middle, 
 
         14                you both won't budge, what's cost 
 
         15                effective. 
 
         16                        You're not going to want to 
 
         17                pay more than what you should be 
 
         18                paying for, period.  That's -- I never 
 
         19                buy retail.  I always buy things on 
 
         20                sale, but at a better bargain. 
 
         21                        Well, it's the same exact 
 
         22                thing.  Well, what if EPA and NL sat 
 
         23                down and said, okay, let's split the 
 
         24                cost.  The community doesn't want it 
 
         25                in their backyard.  NL doesn't want to 
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          2                pay $80 million.  EPA doesn't want to 
 
          3                pay $80 million.  So we have Green 
 
          4                Acres funding. 
 
          5                        And I'm sorry, NL has a point 
 
          6                1969, 1970's, whenever this all 
 
          7                occurred the State knew about it.  It 
 
          8                was toxic.  Maybe the town did.  That 
 
          9                was Madison.  I don't know.  This has 
 
         10                to be investigated.  It has to be.  So 
 
         11                now you sit down and you negotiate. 
 
         12                        Okay, NL will pay 50 percent. 
 
         13                They'll pay 50 percent, get Green 
 
         14                Acres funding, let the town and the 
 
         15                State put some Green Acres funding in 
 
         16                place and there you go.  It's out of 
 
         17                the backyard.  They're paying less. 
 
         18                Our taxes are paying less.  It's 
 
         19                removed out and now the town has a 
 
         20                beautiful park again. 
 
         21                        Now, that's the way I look at 
 
         22                it and I know it's wrong because 
 
         23                everyone is going to stall and 
 
         24                everyone is going to fight and that's 
 
         25                fine, that's what great about 
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          2                democracy.  We can do that.  But I 
 
          3                would put that on the table. 
 
          4                        I have no vested interest in 
 
          5                it.  I just wanted to see the 
 
          6                community succeed, but if anybody was 
 
          7                ever going to say hey, let's not go to 
 
          8                litigation on this because I hate to 
 
          9                say that's what's going to happen. 
 
         10                It's going to go to litigation.  It's 
 
         11                going to be this administration, the 
 
         12                next administration.  It's going to be 
 
         13                another 15 years.  That's what's going 
 
         14                to happen because NL is not going to 
 
         15                pay $30 million.  I don't blame them. 
 
         16                I respect that.  But they have the 
 
         17                money to hold it up in litigation. 
 
         18                        So whatever is going to be 
 
         19                done has to be decided fast.  And if 
 
         20                you're saying it's going to take a 
 
         21                couple years to get a shovel in the 
 
         22                ground well, let's do it faster than a 
 
         23                couple of years, but it has to be 
 
         24                negotiated. 
 
         25                        That's my prediction.  And I 
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          2                said this, I said this at one of the 
 
          3                CAG meetings.  It's going to court. 
 
          4                That's what's going to happen.  It's 
 
          5                going to get held up.  It's going to 
 
          6                go to court. 
 
          7                        I think if you at least sit 
 
          8                down together and have them negotiate 
 
          9                the price and split it, but that's a 
 
         10                perfect world and sometimes it's not 
 
         11                always a perfect world. 
 
         12                        But thank you, and thank you 
 
         13                for welcoming me back.  It's good to 
 
         14                see old friends and whatnot.  Please 
 
         15                respect my statements.  Thank you. 
 
         16                        (Applause.) 
 
         17                        MS. SEPPI:  Teresa. 
 
         18                        MS. SZAKIELO:  Teresa 
 
         19                Szakielo, S-Z-A-K-I-E-L-O, I know I 
 
         20                was up here already, but I was -- I'm 
 
         21                just a mom from Lawrence Harbor.  I'm 
 
         22                not part of any of the environment 
 
         23                groups or anything like that. 
 
         24                        So my first thing is I was 
 
         25                under the impression that our tax 
  



 
 
 
                                                                   180 
          1                         Proceedings 
 
          2                dollars were already going to be 
 
          3                paying for this fund because I wasn't 
 
          4                really sure how it was being paid for 
 
          5                because it was being talked about 
 
          6                shared responsibility.  I already was 
 
          7                assuming that. 
 
          8                        MR. SIVAK:  No.  Right now all 
 
          9                of the work has been down by the EPA. 
 
         10                        MS. ZAKIELO:  Okay.  Okay. 
 
         11                The second thing that was very 
 
         12                disheartening to me is that money is 
 
         13                going to be the tiebreaker in the 
 
         14                decision for this because I have two 
 
         15                kids, seven and three who love that 
 
         16                park and I'm begging you guys from the 
 
         17                bottom of my heart don't put a 
 
         18                Band-Aid on something that needs to 
 
         19                take a long time. 
 
         20                        Think about what you're doing 
 
         21                to the kids cause if my kids get sick 
 
         22                I'm going to be so upset.  So if 
 
         23                somebody wants to drag their feet and 
 
         24                think that they are going to win and 
 
         25                in ten years everyone is going to be 
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          2                sick anyway or have cancer or terrible 
 
          3                diseases, don't do it. 
 
          4                        Just do what you think is 
 
          5                going to be best for the future of our 
 
          6                town.  Sorry. 
 
          7                        MS. SEPPI:  That's okay. 
 
          8                        (Applause.) 
 
          9                        MS. SEPPI:  You know what, we 
 
         10                pushed for three years to get where we 
 
         11                are now.  We're not going to stop now. 
 
         12                We're going to keep pushing and 
 
         13                obviously everybody here is going to 
 
         14                help to get what we want and what we 
 
         15                think is best. we're not going to go 
 
         16                away. 
 
         17                        We're still going to work 
 
         18                together and get this accomplished. 
 
         19                It's not going to be 15 years.  Let's 
 
         20                hope it's not.  No, it's not.  It's 
 
         21                not. 
 
         22                        Okay.  George, I think maybe 
 
         23                if that could be the last question. 
 
         24                It's really getting kind of late and 
 
         25                we have a lot of people that have to 
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          2                drive back to Long Island.  We 
 
          3                certainty don't mind staying if there 
 
          4                is something we haven't talked about 
 
          5                yet, but I would like to close this 
 
          6                down after this question if that's 
 
          7                okay.  I'm sorry, Samantha, you had 
 
          8                one too, right? 
 
          9                        MR. BINETT:  George Binett, 
 
         10                B-I-N-E-T-T. 
 
         11                        The question is very brief 
 
         12                because especially the CAG members are 
 
         13                familiar with it and since the issue 
 
         14                has come up regarding the statement 
 
         15                that the laws say that the EPA has to 
 
         16                use the most effective cost program. 
 
         17                        What can you give us now that 
 
         18                you couldn't give us a few months ago 
 
         19                about the decision by the National 
 
         20                Remedy Review Board regarding this 
 
         21                proposal because very few sites go to 
 
         22                the National Remedy Review Board. 
 
         23                        MS. SEPPI:  That's not really 
 
         24                true.  Any site that has a proposed 
 
         25                remedy over $25 million has to go 
  



 
 
 
                                                                   183 
          1                         Proceedings 
 
          2                before the Remedy Review Board and 
 
          3                they make recommendations. 
 
          4                        They don't tell us what to do. 
 
          5                We make the final decision in our 
 
          6                region.  They may make recommendations 
 
          7                to us. 
 
          8                        MR. SIVAK:  Correct. 
 
          9                        MS. SEPPI:  But we can decide 
 
         10                to use or take their recommendations 
 
         11                or not. 
 
         12                        MR. BINETT:  But they have 
 
         13                endorsed this program. 
 
         14                        MR. SIVAK:  They do not 
 
         15                endorse the remedy.  They look at our 
 
         16                responses to their comments.  I want 
 
         17                to make sure everybody hears me.  So 
 
         18                the Remedy Review Board provides a 
 
         19                memo to the region that includes 
 
         20                recommendations. 
 
         21                         Those recommendations can be 
 
         22                things such as the region should 
 
         23                provide additional lines of evidence 
 
         24                to support a conclusion.  The region 
 
         25                should evaluate the data in a way that 
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          2                is consistent with National 
 
          3                Priorities, whatever it might be. 
 
          4                There is any number of reasons. 
 
          5                        We provide -- the region then 
 
          6                provides responses to those 
 
          7                recommendations.  Those responses may 
 
          8                include we believe the region has 
 
          9                sufficient data to support its 
 
         10                conclusion. 
 
         11                        That's it.  And then that is 
 
         12                how it works. 
 
         13                        MR. BINETT:  I get it.  I get 
 
         14                it. 
 
         15                        MS. SEPPI:  Thank you.  Okay. 
 
         16                Samantha.  And if that's all right 
 
         17                with everybody we'll close the 
 
         18                meeting. 
 
         19                        MS. MANBURG:  Samantha Manburg 
 
         20                again.  The question is you mentioned 
 
         21                for the design phase that you would 
 
         22                first have to sit with National Lead 
 
         23                and develop a design and my question 
 
         24                is we have also talked in the CAG 
 
         25                meetings about the CAG having input in 
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          2                the design phase. 
 
          3                        So I wondered at what point 
 
          4                does the CAG get to have input if the 
 
          5                first portion is the two of you meet 
 
          6                together and it's all private. 
 
          7                        MR. SIVAK:  No.  No.  The 
 
          8                discussion of the design is not 
 
          9                private. 
 
         10                        MS. SEPPI:  Yes. 
 
         11                        MR. SIVAK:  Right.  Just the 
 
         12                negotiation part is private. 
 
         13                        MS. MANBURG:  So that's just 
 
         14                money? 
 
         15                        MR. SIVAK:  Yes.  The 
 
         16                discussion of money, responsibility, 
 
         17                legal authority, things like that. 
 
         18                That's an enforcement discussion. 
 
         19                That is a private issue. 
 
         20                        Once those responsibilities 
 
         21                and goals are defined, then we 
 
         22                actually move into conversations about 
 
         23                how would this remedy look.  How would 
 
         24                we design this remedy so that it can 
 
         25                be implemented.  That is a public -- 
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          2                that is the time we will engage the 
 
          3                CAG.  We will ask for input where we 
 
          4                would present steps in the process to 
 
          5                the CAG and to the community as well. 
 
          6                        There are several -- the 
 
          7                design is structured such that there 
 
          8                are several milestones along the way. 
 
          9                We don't just come and say look, 
 
         10                here's a complete design, we are ready 
 
         11                to go.  We want to talk to you about 
 
         12                it. 
 
         13                        First of all, it's never going 
 
         14                to be this thin.  Second of all, it's 
 
         15                going to take a while to develop.  At 
 
         16                these milestone points those are good 
 
         17                opportunities to kind of come back to 
 
         18                the community and say this is kind of 
 
         19                where we are or we're talking about, I 
 
         20                don't know, we wanted to know when 
 
         21                kids are on the street or when school 
 
         22                starts in the morning so we can 
 
         23                minimize the amount of overlap between 
 
         24                vehicular traffic and when children 
 
         25                are in school, it's something like 
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          2                that. 
 
          3                        MS. MANBURG:  Thank you. 
 
          4                        MR. SIVAK:  And by the way 
 
          5                since I have the microphone, there has 
 
          6                been a lot of thank yous going on.  I 
 
          7                want to thank all the people who tried 
 
          8                to help us get this presentation 
 
          9                trying.  You're one, you're one, Bob 
 
         10                and everybody helped us so much. 
 
         11                        Again the slides and that 
 
         12                presentation will be available early 
 
         13                next week.  It's really good.  You 
 
         14                should look at it and thank you all 
 
         15                for your help with that. 
 
         16                        (Applause.) 
 
         17                        MS. SEPPI:  Thank you very 
 
         18                much.  And I think if Michael ever 
 
         19                leaves the EPA maybe he can do 
 
         20                stand-up comedy.  Thank you again. 
 
         21                We'll be in touch soon. 
 
         22                        (Whereupon, at 11:00 o'clock 
 
         23                p.m., the proceedings were concluded.) 
 
         24 
 
         25 
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CHRIS CHRISTIE 
Governor 

KIM GUADAGNO 
Lt. Governor 

Mr. Walter Mugdan, Director 

jSitate of ~ efu Jjersell 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

SITE REMEDIATION PROGRAM 

Mail Code 401-06 
P. 0. Box420 

Trenton, New Jersey 08625-0420 
Tel. #: 609-292-1250 
Fax.#: 609-777-1914 

Emergency and Remedial Response Division 
U.S. Environmental Protection Agency 
Region II 
290 Broadway 
New York, NY 10007-1866 

Re: Raritan Bay Slag Superfund Site 
Record of Decision 
CERCUS ID NJN000206276 
DEP PI#514709 

Dear Mr. Mugdan: 

May 8, 2013 

BOB MARTIN 
Commissioner 

The New Jersey Department of Environmental Protection (DEP) completed its review of the 
"Record of Decision, Raritan Bay Slag Site, Old Bridge/Sayreville, New Jersey" prepared by the 
U.S. Environmental Protection Agency (EPA) Region II in May 2013 and concurs with the 
selected remedy to address lead slag contamination in soil and sediment along the Raritan Bay 
waterfront. 

DEP supports excavation, dredging and off-site removal oflead-contaminated soils and 
sediments under the selected remedy estimated at $78.7 million. Limited surface water 
monitoring is included in the plan to be conducted post removal to confirm all waste sources 
have been removed. 

The selected remedy is noteworthy because it is an unrestrictive cleanup and there are no 
institutional controls required. Furthermore, the Remedial Investigation was completed within 
three years oflisting on the National Priorities List of Superfund sites. DEP's early site 
investigation work for an Old Bridge open space proposal led to the discovery of the placement 
of slag and battery casings at the site. As was later confirmed by EPA's removal and remedial 
branches, this past waste disposal activity resulted in contaminated slag, battery casing and 
associated wastes impacting soils and sediments in the Cheesequake jetty, Laurence Harbor 
seawall and Margaret's Creek wetlands. 

New Jersey is an Equal Opportunity Employer • Printed on Recycled Paper and Recyclable 



The selected remedy was chosen in accordance with the Comprehensive Environmental 
Response, Compensation, and Liability Act, as amended, and, to the extent practicable, the 
National Oil and Hazardous Substances Pollution Contingency Plan. This decision is based on 
the Administrative Record file for this site. The response action selected in this Record of 
Decision is necessary to protect the public health or welfare or the environment from actual or 
threatened releases of hazardous substances into the environment. 

The components of the Selected Remedy include: 

1. Remediation of Slag, Battery Casing/ Associated Wastes: Slag, battery casing/associated 
wastes will be excavated based on visual observation and disposed of at appropriate off­
site facilities. Slag materials that are not readily visible will be remediated as 
soil/sediment. 

2. Surface Water: The approach to remediating the surface water contamination at the site is 
to remove the principal threat wastes that act as sources of contamination to the surface 
water. This will reduce the surface water contamination over time to acceptable levels. 
Monitoring will be implemented to assess the effectiveness of the remedy. 

3. Soil and Sediments: Contaminated soils and sediment above the lead remediation cleanup 
level of 400 mg/kg would be excavated and/or dredged and disposed of at appropriate 
off-site facilities. 

DEP appreciates the opportunity to participate in the decision making process to select an 
appropriate remedy and is looking forward to future cooperation with EPA in remedial action at 
this site. 

If you have any questions, please call me at 609-292-1250. 

Sincerely, 

~..:!!:7 
Assistant Commissioner 
Site Remediation Program 

C: Ken Kloo, Director, Division of Remediation Management, DEP 
Ed Putnam, Assistant Director, Publicly Funded Response Element, DEP 
Carole Petersen, Chief, New Jersey Remediation Branch, EPA Region II 
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Archer&Greiner P.c. 
ATTORNEYS AT LAW 

November 27, 2012 

Ms. Tanya Mitchell 
U.S. Environmental Protection Agency, 
Region 2 
290 Broadway, 19th Floor 
New York, NY 10007 

Re: Rarita11 Bay Slag S11peljimd Site 
Comments Oil the Proposed Remedial Actio11 Pla11 

Dear Ms. Mitchell: 

Christopher R. Gibson 
Also Member of Pennsylvania Bar 
cgibson@archerlaw.com 
856-354-3077 Direct 
856-673-7077 Direct Fax 

One Centennial Square 
Haddonfield, NJ 08033 
856-795-2121 Main 
856-795-0574 Fax 
www.archerlaw.com 

Enclosed please find the Comments ofNL Industries, Inc. ("NL'') on the Proposed 
Remedial Action Plan ("PRAP") for the Raritan Bay Slag Site (the "Site"). NL's Comments 
respond to the information released by EPA as of September 28, 2012, the date of the PRAP. To 
the extent EPA will rely upon additional samples taken after the PRAP was released, or to the 
extent EPA has changed its interpretation of the previous samples or data, NL asks that it be 
given the opportunity to comment on that new information. 

In the event EPA would like to clarify or discuss any ofNL's Comments before 
responding in writing, please feel free to contact me at the number above. 

CRG:rg 
Attachments 

Haddonfield, NJ • Philadelphia, PA • Hackensack, NJ • Princeton, NJ 
Flemington, NJ • Wilmington, DE • Shrewsbury, NJ •Georgetown, DE • New York, NY 
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NL COMMENTS TO EPA SEPTEMBER 28, 2012 
PROPOSED REMEDIAL ACTION PLAN FOR RARITAN BAY SLAG SITE 

INTRODUCTION 

NL Industries, Inc. ("NL'') submits these Comments on the Proposed Remedial Action 

Plan ("PRAP") issued by the United States Environmental Protection Agency ("EPA") for the 

Raritan Bay Slag Site (the "Site") on September 28, 2012. NL's Comments' identify significant 

concerns associated with EPA's preferred Site remedy described in the PRAP and the process 

EPA followed to select that preferred remedy- concerns that if not addressed and rectified prior 

to the issuance of a Record ofDecision will result in a remedy selection that is arbitrary, 

capricious and inconsistent with the National Contingency Plan ("NCP"). 

Although each ofNL's Comments is specific (and should be responded to separately), 

several Comments explain why EPA cannot choose a total off-site disposal remedy like its 

preferred remedy, "Alternative 2," without running afoul of the "cost effectiveness" requirement 

ofthe NCP. Instead, because the off-site disposal of slag and other impacted material is no more 

effective than on-site containment, but is twice as expensive, EPA must select a remedy that 

places as much slag and impacted material as possible in an on-Site containment unit to comply 

with the NCP. In addition, NL's Comments identify proven techniques that EPA should employ 

to reduce the volume and cost of addressing impacted materials under any of the alternatives 

considered by EPA. 

1 NL's Comments incorporate and include all exhibits and attachments referenced herein. NL 
respectfully requests that all ofNL's Comments (including all attachments and exhibits 
submitted by NL) be included in the Administrative Record for the Site. In addition to its 
electronic submission, NL is providing four paper copies and four electronic copies of the 
Comments (including all exhibits and attachments) to EPA via Federal Express. 

1 
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NL has been working in good faith with EPA, the Township of Old Bridge and others for 

over two years to determine environmental response actions that are appropriate for this Site. 

NL has contracted a nationally recognized environmental engineering and consulting finn, 

Advanced GeoServices Corporation ("Advanced GeoServices"), to assist NL in the review of the 

Administrative Record for the Site as well as other documents provided to NL by EPA pursuant 

to information requests. Advanced GeoServices is very familiar with the Site and the 

Administrative Record and has more than 25 years of experience working on a variety of 

Superfund sites, including many that are very similar to this Site, where lead is the contaminant 

of concern. Advanced GeoServices has reviewed the tens of thousands of pages of data, reports 

and other information specific to the Site and has performed an independent review and analysis 

of the remedial alternatives considered by EPA and the remedy proposed in the PRAP. 

Advanced GeoServices prepared a series of reports and NL presents those reports as an essential 

part of its Comments to the PRAP. 

COMMENTS OF NL INDUSTRIES, INC. 

Comment No.1.- EPA Should Select a Remedy That Places As Much Material As 
Possible in An On-Site Containment Unit and Considers Techniques to reduce Volume 
and Costs. 

As set forth in many of the following Comments, off-site disposal of slag and other material 

is twice as expensive as on-site containment but is equal to off-site disposal in overall 

protectiveness. For that reason, off-site disposal (EPA's preferred remedy Alternative 2) does 

not comply with the "cost effectiveness" requirement of CERCLA and the NCP. Accordingly, in 

order to comply with the NCP's "cost effectiveness" requirement, EPA must consider and adopt 

a remedy that places as much of the slag and other source material as possible in an on-site 

containment unit. It does not appear that any of the Alternatives considered by EPA in the 
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Revised Feasibility Study meet this mandate, but EPA is required to consider and adopt such a 

remedy. 

In addition, whether the material is contained on-site or off-site, EPA should select a 

remedy that uses various proven techniques, such as soil washing, to reduce volume and cost as 

much as possible. As set forth more fully in the Comments that follow, EPA has failed to fully 

evaluate soil washing and other mechanical separation techniques, as well as on-site treatment to 

address any landfill requirements that would reduce the volume and cost of the remedy. If 

feasible and cost-effective, any remedy EPA implements should use such techniques as much as 

possible. 

Comment No.2.- Alternative 2, the Total Off-Site Disposal Remedy Preferred by EPA, 

Does Not Meet the Mandate of Cost-Effectiveness as Required by the NCP. 

EPA has not yet documented whether or how it has determined that its preferred remedy 

(Alternative 2) is "cost effective," as that term is used in CERCLA and the NCP. Given the 

relevant facts, and EPA's prior findings, EPA will never be able to establish that Alternative 2 is 

cost effective under the NCP. The failure to document this analysis is significant, because EPA 

may only select a remedy that is "cost effective." CERCLA Section 12l(a) states: 

Selection of remedial action 

The President shall select appropriate remedial actions ... which 
provide for cost-effective response. In evaluating the cost 
effectiveness of proposed alternative remedial actions, the 
President shall take into account the total short- and long-term 
costs of such actions, including the costs of operation and 
maintenance for the entire period during which such activities 
will be required. 

42 U.S.C. § 9621(a) (emphasis added); see also 42 U.S.C. § 962l(b)(l) ("The President shall 

select a remedial action ... that is cost effective.") 
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Section 300.430(f)(1)(ii)(D) ofthe NCP defines the factors that EPA must use to 

determine whether a remedy is cost effective: 

(D) Each remedial action selected shall be cost-effective, 
provided that it first satisfies the threshold criteria set forth in § 
300.430(f)(l)(ii)(A) and (B).2 Cost-effectiveness is determined by 
evaluating the followin3 three of the five balancing criteria noted 
in§ 300.430(f)(1)(i)(B) to determine overall effectiveness: [1] 
long-term effectiveness and permanence, [2] reduction of toxicity, 
mobility, or volume through treatment, and [3]short-term 
effectiveness. Overall effectiveness is then compared to cost to 
ensure that the remedy is cost-effective. A remedy shall be cost­
effective if its costs are proportional to its overall effectiveness. 

40 CFR § 300.430(f)(1)(ii)(D) (emphasis added). 

As set forth in the NCP, to determine "cost effectiveness," the Region must first evaluate 

the "overall effectiveness" of the remedy. !d. The only criteria used to evaluate "overall 

effectiveness" under the NCP are (1) long-term effectiveness and permanence; (2) reduction of 

toxicity, mobility, volume {T/MN) through treatment ("reduction ofTIMN through treatment"); 

and (3) short-term effectiveness. !d. 

2The "threshold criteria site" require that a remedy "be protective of human health and the 
environment," and that it utilize ARARs or fall within an exception. There is no dispute that 
both the on-site containment and off-site disposal remedies all satisfy the threshold criteria set 
forth in 40 CFR § 300.430(f)(l)(ii)(A) and (B). See Revised Feasibility Study ("Revised FS") at 
§ 4.5.1 ("Alternatives 2 through 5 would provide protection to human health and the 
environment."); § 4.5.2 ("Alternatives 2 through 5 would comply with chemical-specific ARARs 
through removal and off-site disposal or on- containment."). 

3 The five "balancing criteria" are (1) long-term effectiveness and permanence, (2) reduction of 
toxicity, mobility or volume through treatment, (3) short-term effectiveness, (4) 
implementability, and (5) cost. 40 CFR § 300.430(f)(l)(i)(B). In addition to the five "balancing 
criteria," the NCP also defines "state and community acceptance" as additional "modifying 
criteria." 40 CFR § 300.430(f)(1)(i)(C). Although only three of the "balancing criteria" are 
considered when determining cost-effectiveness under NCP subsection (f)( 1 )(ii)(D), all five of 
the balancing criteria and the "modifying criteria" of state and community acceptance are 
considered when determining whether a remedy uses "permanent solutions and alternative 
treatment technologies or resource recovery technologies to the maximum extent practicable" 
under NCP subsection (f)(i)(E). 
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Other "evaluation criteria" identified in the NCP, such as "state and community 

acceptance" and "implementability" are not used to evaluate whether a remedial action is "cost­

effective." See id. Instead, criteria such as "community acceptance" are used only in evaluating 

other aspects of the remedy, such as whether it utilizes "permanent solutions and alternative 

treatment technologies or resource recovery technologies to the maximum extent practicable." 

40 CFR § 300.430(f)(l)(ii)(E) (stating that "the modifying criteria of state acceptance and 

community acceptance described in paragraph (f)(l)(i)(C) of this section shall also be 

considered"). 

Here, the decision documents do not include any evaluation of"cost-effectiveness" using 

the method required by the NCP. However, the EPA did make findings on all three of the 

criteria used to evaluate "overall effectiveness" in its decision documents. In EPA's Public 

Meeting Presentation, for example, the EPA stated that Alternatives 2 - 5 all "meet[] criteria" for 

"long-term effectiveness and permanence." (See attached as Exhibit "R," page 43 of EPA's 

October 2, 2012 Public Meeting Presentation.) EPA also stated that Alternatives 2 - 5 all 

"meet[] some criteria" for reduction ofT/MN through treatment because they all use 

"[t]reatment only to meet LDR requirements." (Ex. R.) Finally, EPA found that Alternatives 2-

5 all "meet[] some criteria for short-term effectiveness" because they all would have "temporary 

impacts to aquatic habitat and local community." (Ex. R.) These findings establish that, with 

regard to the three NCP criteria, all on-site containment alternatives have the same "overall 

effectiveness" as the total off-site disposal alternative preferred by EPA. 

The decision documents do not address whether the cost of each remedial alternative is 

proportional to its "overall effectiveness" as required by the NCP to determine whether each 

alternative is "cost effective." Instead, the decision documents simply disclose the cost of each 
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remedial alternative. Those costs range from $49.8 million for Alternative 4 (which includes on­

site containment) to $78.7 million for total off-site disposal in Alternative 2. See Revised FS at 

ES-14. Thus, although the EPA's findings establish that the "overall effectiveness" ofthe 

remedies as measured by the criteria in 40 CFR § 300.430(f)(l)(ii)(D) is the same, Alternative 2 

is $28.9 million (or 58%) more expensive than Alternative 4. See Revised FS at ES-14. As 

discussed in greater detail in later Comments, disposing of the slag in an on-site containment 

structure is half the cost of off-site disposal, and the actual differential between the EPA's 

preferred total off-site disposal remedy and an on-site containment remedy is likely much greater 

than $30 million. 

The bottom line is that EPA's own findings and documents show that its preferred 

remedy, the total off-site disposal alternative, is tens of millions of dollars more expensive than 

remedies that include on-site containment, but is not any more effective or protective of human 

health or the environment. The EPA National Remedy Review Board ("NRRB") questioned 

EPA's preference for the total off-site alternative given the availability of equally protective on­

site remedies at a fraction of the cost. (See attached as Exhibit "N" the NRRB Comments to 

EPA at 7.) Under EPA's analysis, for example, the majority of impacted soils and sediments 

would not fail TCLP, and thus would not pose any real risk of"leaching." Yet EPA still wants 

all material sent off-site to a landfill rather than placed on-site in a secure containment feature. It 

seems clear that the real reason for EPA's identification of the total off-site alternative as its 

preferred choice is what EPA admits in its Response to the NRRB the local community, the 

State, and the USACE would prefer to have the material moved off-site and into someone else's 

backyard. However, under the NCP, EPA must select a remedy that is cost effective. As a 

matter of law, EPA cannot choose a significantly more expensive remedy over one having the 
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same overall effectiveness simply because local citizens and/or state environmental agency 

officials prefer a more expensive remedy. 

Put another way, when the remedies are equally effective, cost is the tiebreaker. 

Accordingly, it would be arbitrary and capricious for EPA to select Alternative 2. The following 

six comments discuss the "overall effectiveness," under the NCP, of remedies that include on-

site containment. 

Comment No.3.- Remedies Including On-Site Containment Are Fully Protective of 
Human Health and the Environment. 

EPA correctly found that the three remedies considered in the Revised Feasibility Study 

("Revised FS") that involve on-site containment of source material (Alternatives 3, 4 and 5) all 

satisfy the criteria for "overall protection of human health and the environment" set forth at 40 

CFR § 300.430(f)(l )(ii)(A) as effectively as the total off-site remedy selected by EPA. As noted 

on page 4-50 of the Revised FS, "Alternatives 2 through 5 would provide protection to human 

health and the environment. ... [f]or Alternatives 3 through 5, human health risks would be 

eliminated or greatly reduced through removal and containment of contaminated materials; 

however, long-term maintenance of the containment cells would be required." Revised FS at 4-

50. EPA repeated these findings on slide 43 of its Public Meeting Presentation, dated 10-22-

2012, which stated that Alternatives 3 through 5 each "meet[] criteria" for Overall Protection of 

Human Health and the Environment. (Ex. Rat 43.) 

EPA's conclusion that on-site containment of lead source material is protective ofhuman 

health and the environment is well supported on technical grounds, and there are numerous case 

studies demonstrating that this approach presents a sound, protective remedial solution for these 

types of materials. Lead, the contaminant of concern at the Site, is not highly mobile. Even in 
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the unprotected environment within the bay, the lead in the slag pots, which has been present for 

over 40 years, has not migrated far from the location where it originally was deposited. As 

described more fully in the Advanced GeoServices Lead Mobility Technical Report, attached as 

Exhibit "E," this is partly because the lead is essentially insoluble in the bay environment, and 

the principal transport mechanism is mechanical weathering. 

A containment remedy would effectively address the lead concern by isolating the soils, 

sediments and source materials. The site materials would be placed within a landfill type cell 

designed using proven technologies to prevent all exposures, including the infiltration of surface 

water or groundwater. According to the Advanced GeoServices On-Site Containment Cell 

Technical Report, attached as Exhibit "A," this type of containment system is routinely used on 

Superfund Sites and there are a variety of mechanisms to ensure isolation of the materials. 

Hurricane Sandy has shown that the primary lead source material (the slag pots) is well­

suited for on-site containment and that the location of the containment cell proposed in 

Alternatives 3 - 5 would not be heavily impacted by even the most severe storm surges the area 

has ever experienced. (Attached as Exhibit "B," is the Advanced GeoServices Post Sandy 

Upland Area Condition Technical Report documenting the condition of the upland area after the 

"Sandy" storm of October 29-30, 2012.) Advanced GeoServices conducted a site visit days after 

Sandy and reports that the storm had little or no impact on the upland area of Margaret's Creek 

where the containment cell would be located. Moreover, although other non-contaminated 

material used to construct the Seawall (such as construction debris) was washed from its 

location, the large slag pots remained intact and largely in place. Thus, the recent storm has 

confirmed EPA's conclusion that remedies including on-site containment would be fully 

protective ofhuman health and the environment. 

8 



NL-RBS 000012

Comment No.4.- EPA Correctly Concluded that Operation and Maintenance of an On­
Site Containment Area Does Not Impact the Protectiveness of an On-Site Containment 
Remedy. 

Although on-site containment remedies may require future operation and maintenance, the 

inclusion of operation and maintenance requirements is routine for remedies at Superfund Sites, 

especially those involving lead contamination. For that reason, EPA did not conclude that 

remedies including operation and maintenance would fail to protect human health and the 

environment, or fail to provide long-term effectiveness and permanence. See Revised FS at 4-50. 

Operation and maintenance is not of particular concern for the Seawall and Margaret's Creek 

portion of the Site because the property is owned by a municipal entity, Old Bridge Township, 

which will be around for a long time and has a vested interest in protecting the health and safety 

of its residents. Moreover, because Old Bridge is a PRP at the Site, the opportunity to perform 

operation and maintenance gives it a cost-effective way to contribute to the Site remedy. The 

other alternative for Old Bridge would be to meet its entire obligation as a PRP through a cash 

payment, which it can ill afford. 

Comment No.5. -Remedies Including On-Site Containment Comply with All ARARs. 

The on-site containment remedies (Alternatives 3 - 5) considered in the Revised FS all 

comply with applicable or relevant and appropriate requirements ("ARARs") as that term is used 

in CFR § 300.430(f)(l)(ii)(B) essentially to the same degree as the total off-site remedy selected 

by EPA. As EPA noted in the Revised FS: 

Alternatives 3 - 5 would comply with chemical-specific ARARs 
through various remedial activities .... Alternatives 2 through 5 
would comply with action-specific ARARs by implementing 
health and safety measures during the remedial action, and by 
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meeting regulatory requirements necessary for remedy 
implementation. 

See Revised FS at 4-50. These same findings were echoed in EPA's Public Meeting 

Presentation, which stated that Alternatives 3 - 5 all "meet[] criteria" for compliance with 

ARARs. (Ex. R.) 

EPA's conclusion that remedies including on-site containment would comply with all 

ARARs is not surprising. On-site containment of lead-impacted materials is a common approach 

used at many sites throughout the nation. For example, EPA concluded that on-site containment 

met all relevant ARARs at numerous other lead Superfund Sites as described in the Advanced 

GeoServices On-Site Containment Cell Technical Report (Ex. A). 

Comment No. 6. -Remedies Including On-Site Containment Satisfy the Criteria for 
Long-Term Effectiveness and Permanence. 

EPA correctly found that remedies including on-site containment satisfy the NCP criteria 

for long-term effectiveness and permanence set forth at 40 C.F.R. § 300.430(e)(9)(iii)(C) 

essentially to the same degree as the total off-site remedy selected by EPA. As EPA stated in the 

Revised FS: 

Alternatives 2 through 5 would remove the contaminated materials 
from the current unprotected locations and would achieve long­
term effectiveness and permanence. Alternatives 3 through 5 
would achieve long-term effectiveness through a combination of 
removal, off-site disposal, on-site containment and capping and 
would be permanent if long-term site controls are maintained. 

Revised FS at 4-50 (emphasis added). 

As discussed in the Advanced GeoServices On-Site Containment Cell Technical Report 

(Ex. A), this is consistent with EPA's findings at numerous other lead Superfund Sites, where 

EPA has found that containment of lead is an effective and permanent remedy over the long 
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term. As described in Comment No. 4 above, operation and maintenance of such a remedy is 

routine and can be performed by Old Bridge, the owner of the property. The cost of operation 

and maintenance of an on-site containment unit is fully accounted for in the Revised FS. For 

these reasons, as well as the reasons stated in the Revised FS, EPA is correct that on-site 

containment remedy alternatives satisfy the NCP criteria for long-term effectiveness and 

permanence. 

Comment No.7.- Remedies Including On-Site Containment Meet 
ToxicityNolume/Mobility Reduction Objectives To The Same Degree As The Total Off­
Site Disposal Remedy Preferred by EPA. 

EPA correctly found that both the on-site and off-site disposal remedies it considered all 

equally meet the toxicity, volume and mobility reduction objectives of the NCP essentially to the 

same degree. According to EPA, none of these alternatives "reduce toxicity or volume through 

treatment on-site; however, off-site disposal, on-site containment and capping under Alternatives 

2 through 5 would reduce the mobility of contaminants." Revised FS at 4-50-4-51. In other 

words, off-site containment provides no different reduction in toxicity, volume or mobility than 

on-site containment. 

Comment No.8.- Remedies Including On-Site Containment Are Fully Implementable. 

EPA is correct that all on-site and off-site remedies are implementable. As EPA stated in 

the Revised FS: 

Alternatives 2 through 5 would be technically implementable and 
would use conventional construction equipment, although there 
would be several technical challenges related to dredging and 
dewatering the sediment, segregating the slag, accessing work 
areas, siting of on-site containment cells, capping under water, and 
transportation logistics. Alternatives 2 through 5 would also 
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encounter some technical challenges with regard to coastal 
restoration. Additionally, Alternatives 3 through 5 also could face 
potential issues due to settlement of the ground following 
placement of contaminated material in the containment cells. 

Revised FS at 4-51. 

The last sentence concerning "potential" settlement of the ground has no basis or support 

in the Administrative Record for this Site or at other Superfund Sites, and EPA rightfully does 

not appear to rely on this potential issue to conclude that on-site containment is any less 

implementable than off-site disposal. Rather, it is relevant only to the cost of on-site 

containment and all of the potential contingent cost for addressing such remote possibilities has 

already been added to EPA's cost estimates for the remedial alternatives that include on-site 

containment. (See Comment 10 below.) Thus, implementability is essentially the same for the 

on-site and off-site disposal remedies. 

Comment No.9.- EPA Has Significantly Under-Scoped The Volume and Cost of Material 
That Would Have to Be Shipped to a Hazardous Waste Landfill Under the Total Off-Site 
Disposal Alternative. 

EPA may have significantly underestimated the cost and impact of off-site disposal from 

the Site. Under the EPA's preferred alternative, all material that fails TCLP must be shipped to a 

hazardous waste facility for treatment and disposal. EPA has set a PRG of 400 mglkg lead 

(apparently as a not-to-exceed value). EPA has concluded that only 20% of the material that 

exceeds this PRG (and must be sent off-site under EPA's preferred remedy) would fail TCLP. 

However, according to the Advanced GeoServices TCLP Technical Report, attached as Exhibit 

"D," the available TCLP data obtained by EPA indicates that, in reality, all of the material with 

above 400 mglkg lead would fail TCLP and would potentially be considered hazardous waste 

that must be shipped to a permitted Subtitle C facility for treatment and disposal. Since the 

12 



NL-RBS 000016

nearest hazardous waste facilities are in either Pittsburgh, PA or Buffalo, NY, this means that 

trucks leaving the Site would have to travel a minimum of 680 miles per load. For EPA's 

selected remedy, Alternative 2, Advanced GeoServices calculates that the increase in the remedy 

capital cost would be $17 million bringing the total cost from $78.8 million to almost $103 

million when contingencies, design, and management costs are included. This difference has a 

major impact on the relative cost-effectiveness of the total off-site disposal remedy as compared 

to on-site containment. Moreover, this difference significantly increases the adverse short-term 

impacts of the off-site disposal remedy (See Comment No. 19 below.) Among other things, as 

compared to on-site containment, off-site disposal would drastically increase the risk of traffic 

accidents and injuries across multiple states. EPA should re-evaluate the costs and impacts of its 

preferred remedy in light of the actual data it collected. As the NRRB correctly noted in its July 

5, 2012 Recommendations memo, the difference between the equally protective remedies of off­

site disposal and on-site containment is already nearly $30 million. (See Ex. Nat 7.) 

In order to have an "apples to apples" comparison of on-site containment versus off-site 

disposal costs for the unique materials at this Site, NL asked Advanced GeoServices to analyze 

the cost of disposal of a cubic yard of slag under each approach. As set forth in the Advanced 

GeoServices Slag Disposal Cost Technical Report, attached as Exhibit "H," it costs twice as 

much to ship the slag to an off-site disposal facility versus safely containing it on-site in a 

properly designed containment cell located in the Margaret's Creek upland area. 

When the true costs of off-site disposal are considered, the difference in costs between 

the on-site containment and off-site disposal remedies is closer to $50 million. For EPA to select 

a remedy that is $30 million to $50 million more expensive than another remedy that is just as 

effective and protective of human health and the environment (and which would have 
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significantly less negative impact to the local community) would be arbitrary, inappropriate, and 

inconsistent with the NCP. 

Comment No. 10.- EPA has Overstated the Cost of On-Site Containment by Incorrectly 
Including Costs for Ground Improvements When No Such Measures Are Likely to be 
Required. 

Although EPA has understated the cost of off-site disposal, EPA has added remote and 

contingent costs to the on-site containment remedial alternative, including an approximately 

$750,000 per-acre addition to the cost of the containment cells to account for the entirely 

unsupported notion that "possible issues involving ground settlement" could affect the cost of the 

remedy. This amount adds up to millions of dollars when applied to the on-site containment cell. 

In the Revised FS, Section 2. 7 .5.1, EPA provides a brief discussion on the need for ground 

improvement in order to construct an on-site containment cell, stating: "Additionally, ground 

improvement techniques may have to be used prior to construction of the structure (i.e. the 

containment cell) in order to mitigate any settlement that would likely occur subsequent to the 

construction." Revised FS at 2-29. In the PRAP, EPA makes a stronger statement, saying: 

"Additionally Alternatives 3 through 5 also could face potential issues due to settlement of the 

ground following placement of contaminated material in the containment cells." PRAP at 14. 

To mitigate this potential effect, EPA includes a cost of$776,867.15 per acre. For Alternative 5, 

this adds over $3.88 million to the estimated cost of the remedy for the proposed 1-acre cell in 

the Western Jetty and 4-acre cell in the upland portion of Margaret's Creek. Based on the boring 

logs for the upland area, EPA's consultant says that foundation settlement on the order of 4 to 8 

inches for a 15-foot high containment cell is indicated based upon review ofboring logs, and that 

it is very likely that the settlement may not be uniform. However, in the Advanced GeoServices 
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On-Site Containment Cell Technical Report (Ex. A), Advanced GeoServices, also reviewed the 

boring logs in the upland portion of Margaret's Creek and concluded that in a properly designed 

containment cell settlement that requires any repair is highly unlikely. Given the results of the 

standard penetration tests and the description of the subsoils, potential settlement, if any occurred 

at all, would be more on the order of 2 to 3 inches. (See Exhibit A.) Such minimal settlement, if 

it even occurred, would not require extensive or expensive repairs. (!d. ) Thus, not only is it 

highly unlikely settlement would occur requiring any repair, the potential cost of such repair 

would be far less than the estimates provided by EPA. Consequently, the millions of dollars 

EPA added to the cost of the on-site containment remedies considered in the Revised FS for the 

Site is an arbitrary number and should be removed from the decision documents. 

Comment No. 11.- Designation of the Site Source Materials as a "Principle Threat 
Waste" is Erroneous, Misleading and is Arbitrary and Capricious. 

EPA has erroneously asserted that all ofthe material EPA recommends for removal (i.e., 

all slag, all battery casings and all soil/sediment containing lead at levels greater than 400 mg/kg) 

constitutes "principal threat waste." EPA appears to use this "principal threat waste" designation 

to further support its preference of the total off-site disposal alternative over alternatives 

involving on-site containment. However, EPA's analysis in the Revised FS fails to follow the 

standard set forth in its own guidance document titled "A Guide to Principal Threat and Low 

Level Threat Wastes" (OSWER document #9380.3-06FS dated November 1991), attached as 

Exhibit "0," and fails to accurately characterize the risks associated with the Site material 

recommended for removal. 

According to EPA's guidance, "principal threat wastes" are "those source materials 

considered to be highly toxic or highly mobile that generally cannot be reliably contained or 
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would present a significant risk to human health or the environment should exposure occur." 

(Ex. 0 at 2.) However, EPA's own data and risk assessments show that the slag source material 

at this Site does not meet any of these factors. (Attached as Exhibit "F," is Advanced 

GeoServices's Principal Threat Waste Technical Report.) Most obviously, EPA concedes 

throughout the decision documents that, unlike true "principal threat waste," slag and impacted 

sediments can indeed be "reliably contained" either on-site or off-site. 

Moreover, according to Advanced GeoServices's review of the Administrative Record, 

EPA's principal threat waste analysis fails to take into account that (1) the Site is used for 

recreational, not residential, use; (2) the risks at the Site even prior to any remediation are low; 

(3) the high concentrations of lead that could make the source material a significant risk are 

bound up inside the massive solid 450 pound slag pots, and the only real "mobility" oflead from 

the slag occurs through mechanical weathering as the slag sits in the water and is subjected to 

wave action - a mechanism that would be eliminated through containment of the material in an 

upland cell; ( 4) lead at levels above 400 mglkg routinely is remediated at sites throughout the 

nation using on-site containment remedies, and ( 5) EPA's preferred remedy is just another 

containment remedy (off-site instead of on-site containment) and in no way reduces the toxicity 

or mobility of the source materials as compared to an on-site containment remedy. (See Exhibits 

E, F.) EPA's reference to this material as a "principal threat waste" is simply erroneous and not 

supported by EPA's own findings. It is difficult to understand why EPA would exaggerate the 

risk associated with the unique source materials at this Site by calling it a "principal threat 

waste" unless EPA intended to bolster its selection of an off-site remedy that is not otherwise 

justified by the data and the analysis required by CERCLA and the NCP. For these reasons, NL 
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believes all references to "principal threat waste" should be removed from the remedy decision 

documents. 

Comment No. 12. - EPA's Implication that the Slag Poses a Leaching Risk if Contained 
On-Site is Erroneous and Misleading. 

EPA's assertion that placement of slag into an upland on-site containment cell would 

create a "potential" risk for lead to leach into the environment is erroneous and misleading. 

Again, EPA appears to use this idea of "leaching" to further support its preference of the total 

off-site disposal alternative over alternatives involving on-site containment. This appears to be 

nothing more than a post hoc attempt to support a remedy preference questioned by the NRRB as 

not being cost-effective. EPA previously acknowledged that potential leaching risks were not a 

driver of the remedy selection. That acknowledgment was appropriate because much of the 

sampling data underlying EPA's leaching analysis was improperly collected (as EPA has 

admitted) and there is no evidence that any significant leaching is occurring even under current, 

unprotected, Site conditions. (See Comments 13 and 14, below, concerning the lack of data 

establishing that lead is leaching to surface or groundwater in any measurable quantity). 

This Site involves source materials that are not highly mobile or highly "leachable" to 

begin with. As set forth more fully in the Advanced GeoServices Lead Mobility Technical 

Report (Ex. E) and in Comments 13 and 14 below, there is presently no reliable data showing 

that the slag now at the Site, which has been uncontrolled and sitting in the water subjected to 

wave action for four decades, has contaminated either groundwater or surface water. Moreover, 

as EPA's own contractor noted, when crushed slag particles were subjected to the SPLP leachate 

test (intended to mimic seawater) and the DIW (de-ionized water) leachate tests, lead did not 

leach at levels that were even detectable. (See Ex. E.) Although EPA's contractor was able to 
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obtain leachate samples that exceeded the drinking water standard by artificially exposing a 

drilled slag core to a very small volume of water in a "semi-dynamic leach test," that amount of 

leachate would be entirely undetectable in the volume of water actually available at the Site 

(which is millions oftimes greater than the volume used in the leachate tests). (See Ex. E.) Any 

amount of lead released at that level that leached into surface water would be so dilute as to be 

insignificant (as demonstrated by the surface water sampling) and would have no negative 

impacts to surface water or to groundwater in an area where groundwater cannot be used for, nor 

is classified as, drinking water. Moreover, any small amount oflead that did leach from source 

material would be readily reabsorbed onto nearby particles of soil or sediment (or containment 

cell barrier materials) and become immobilized. In other words, the source material at the Site 

simply is not leachable to any significant degree. (See Ex. E.) 

As more fully described in the Advanced GeoServices Lead Mobility Technical Report 

(Ex. E.) the primary (if not only) transport mechanism oflead in the slag to soils and sediments 

at the Site is mechanical weathering by wave action over an extended period of time. That 

transport mechanism, and indeed any possible "leaching" from that material, can be completely 

interrupted by simply removing the slag from the water and placing it in a secure containment 

unit. Once that is accomplished, the slag no longer would be subject to mechanical weathering 

and lead in the slag would be effectively immobile. Thus, by placing slag, as well as impacted 

soils and sediments, in a properly designed on-site containment unit, hazardous substances will 

be rendered completely immobile. 

As a matter of fact, EPA's preferred off-site disposal remedy is just another containment 

remedy. If containment can be designed appropriately to render the material immobile at an off­

site location, it can also be designed appropriately to contain the material on-site. For these 
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reasons any mention ofleachability of the Site materials is simply misleading and references to 

leaching should be removed from the decision documents or placed in an appropriate context. 

Comment No. 13.- EPA's Surface Water Sampling Was Flawed and Failed to Follow 
Basic Sampling Guidelines. 

The surface water sampling results relied upon by EPA are flawed because EPA failed to use 

appropriate techniques to avoid false positive results. NL has previously pointed out the flaws in 

EPA's sampling and has previously offered to perform new sampling to replace that flawed data with 

reliable data. However, EPA put offNL's request by implying that the flawed data was not driving the 

remedy selection. Specifically, in February 2012, Advanced GeoServices on behalf ofNL submitted 

comments to EPA on the RI, which contained a section explaining the problems with EPA's sampling. 

Those comments together with Advanced GeoServices's analysis of information on surface water 

sampling available after that date are summarized in the Advanced GeoServices Lead Mobility 

Technical Report (Ex. E). Advanced GeoServices concludes that to date there is simply no accurate 

and representative data showing that the actual Site source materials are leaching to surface water at the 

Site. 

Despite these concerns, EPA has continued to state in decision documents made available 

to the public that slag has contaminated surface water, without fully informing the public of the 

issues that render its sampling unreliable. EPA's refusal to allow NL to take new tests using 

procedures that would avoid false positives, and its failure to inform the public of the issues with 

the previous sampling, are likely misleading the public into believing that lead is far more mobile 

in the environment than it actually is. Presenting misleading and flawed information is not 

appropriate, but to the extent EPA relied on this flawed information for any remedy decision, 

that remedy decision is arbitrary and capricious. 
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Comment No. 14.- EPA's Groundwater Sampling Was Flawed and Failed to Follow 
Basic Guidelines. 

The groundwater sampling results relied upon by EPA are flawed because EPA failed to use 

appropriate techniques to avoid false positive results. NL has previously pointed out the flaws in 

EPA's sampling and has previously offered to perform new sampling in the same wells to replace that 

flawed data with reliable data. Specifically, in February 2012, Advanced GeoServices on behalf ofNL 

submitted detailed comments to EPA on the RI, which contained a section explaining the problems 

with the groundwater sampling. Those comments and the basis for Advanced GeoServices's conclusion 

that the data is flawed are set out in the Advanced GeoServices Lead Mobility Technical Report (Ex. 

E). 

In response, the Remedial Project Manager for the Site, Tanya Mitchell, sent an email 

which stated: 

The analytical results demonstrate that there is an impact to GW. 
However, these results could be an anomaly or a false positive as 
you suggest. At this time, EPA does not believe the GW is a risk 
driver in the absence of the slag. 

Since, there is sufficient GW data to complete the RIIFS, the 
remedy will be managed with this anomaly in mind and EPA will 
continue to evaluate the GW conditions. Thus, there does not 
appear to be an advantage to collecting additional GW samples at 
this time. 

(July 13, 2012 email from Tanya Mitchell to Christopher Reitman, attached as Exhibit "M '') 

Although EPA has admitted that its groundwater sampling data may be flawed and may show 

a false positive, it has denied NL the ability to conduct additional sampling using the correct 

protocols that would conclusively establish whether the groundwater has been impacted by slag and 

has not itself conducted that sampling. EPA has also continued to state in decision documents made 

available to the public that slag has contaminated the groundwater, without informing the public that 
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these tests were taken incorrectly and may actually be false positives. EPA's refusal to allow NL to 

take new tests using procedures that will avoid false positives, and its failure to inform the public of 

the issues with the previous sampling, are likely misleading the public into believing that lead is far 

more mobile in the environment than it actually is. Advanced GeoServices believes correctly 

performed sampling would establish that lead from Site source materials is not impacting 

groundwater, based on the lack of acidic conditions and the low mobility of lead in general despite 

the fact that those materials have been uncontrolled at the Site for over 40 years. (See Ex. E.) 

Presenting misleading and flawed information is not appropriate, but to the extent EPA relied on this 

flawed information for any remedy decision, that decision would then be arbitrary and capricious. 

Comment No. 15.- The Ability of the State and Community to Make Informed 
Comments Has Been Impeded by EPA's Reliance On Flawed Data and Misleading 
Information 

NL understands from EPA Region II' s September 17, 2012 Response to the 

Recommendations of the NRRB (which asked why the Region was preferring an off-site remedy 

that was $30 million more expensive than equally protective alternatives involving on-site 

containment) that the State and community support on off-site remedy. Region II Response to 

NRRB at 10-11. But EPA has given the State and the community an inaccurate picture ofthe 

risks posed by this material. The State and community have thus been robbed of the opportunity 

to make an informed decision as to which remedy is most appropriate given the actual risks 

posed by the Site. 

As explained in numerous Comments above, EPA has repeatedly stated that groundwater 

and surface water at the Site are contaminated by Site materials. EPA has led the public to 

believe that the Site source materials "leach" and that on-site containment would somehow be 
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less protective. EPA has also referred to the source material at the Site as "principal threat 

waste," which, by definition is waste that is so highly mobile it cannot be adequately contained 

or so toxic that it would pose a significant threat if exposed. (See Ex. F.) Here, the risks at the 

Site are currently very low and largely hypothetical even with all of the material wholly 

uncontained and sitting in the water for over 40 years. EPA's own findings establish that the 

material£!!!. be safely contained. Revised FS at 4-50 to 4-51. And in fact the preferred remedy 

itself is a containment remedy (but at an off-site location). 

In evaluating the State's and community's comments on the remedial alternatives, EPA 

must bear in mind that support for the off-site disposal remedy may be based on the flawed data 

and misleading statements made by EPA in the Administrative Record. 

Comment No. 16.- The Region Should Consider A Remedy that Includes the Use of Slag 
Containment Features to Increase Storm Protectiveness and Erosion Control. 

The slag located at the Seawall in Laurence Harbor was placed there as part of a project 

to prevent beach erosion and protect property behind the Seawall from storms. The propriety 

and effectiveness of its use for that purpose was validated by the original approval of the 

USACE, the State, and Old Bridge. See Comment 23 concerning Site History. Indeed, the slag 

has proven over some 40 years to be a stable and effective structural element of the Seawall. 

The recent severe storms showed that the Seawall was not enough to stop the storm surge. 

Nevertheless, although certain areas of the Seawall were damaged, the larger and heavier pieces 

of material, including the slag pots, stayed intact and largely in place. In the wake of recent 

severe storms, there is a new and urgent need for coastal restoration and for features that will 

provide protection from storms. There are viable designs and construction methods that could 

22 



NL-RBS 000026

incorporate the valuable features of the slag into the site remedy while at the same time 

providing an added benefit of preventing it from mechanically eroding. 

At significant expense and with the blessing of EPA, NL performed an Engineering 

Evaluation/ Cost Analysis ("EE/CA"), attached as Exhibit "J," which proposed a remedial 

alternative whereby the risks posed by the slag would be addressed by encapsulating it 

immediately behind the Seawall, which would then be rebuilt -the "macro-encapsulation" 

approach. (Ex. J.) Old Bridge supported that project. Despite the EE/CA, EPA did not include 

in the Revised FS an alternative that included the encapsulation of material to buttress the 

Seawall. In light of the recent severe storms, EPA should at least evaluate whether the slag 

material could be moved, protected and contained (using encasement in concrete for example) to 

help construct or buttress a new Seawall or berm that would provide additional storm 

protectiveness to the area behind the Seawall. Such a project would have numerous positive 

effects, including not only providing additional protection from storms, but also drastically 

reducing the adverse short-term impacts of the EPA's current preferred remedy (described in 

Comment 19 below). EPA should also consider whether slag from the Western Jetty can be 

encapsulated or otherwise used as part of a storm-protectiveness project on the Western Jetty 

property, and/or could be used to make that property more suitable for development consistent 

with the Borough of Sayreville's concept to commercially develop that property. 

NL reiterates that it is willing to play an active and constructive role in developing remedial 

alternatives at the Site that are fully protective of human health and the environment while also 

using the source material (which was brought to the Site by third parties because it had attributes 

that made it useful for constructing storm-protection features) for a useful purpose rather than 

simply dumping it in a landfill at significant extra cost without any corresponding increase in 
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protectiveness. The additional benefits provided by storm-protection features make such projects 

more "effective" than the massively more expensive remedy of off-site removal, which 

ultimately simply shifts the problem to someone else and wastes limited landfill resources. 

EPA's refusal to even consider the feasibility of such projects is arbitrary and capricious. 

Comment No. 17.- EPA Has Failed to Appropriately Examine In Situ Treatments That 
Would Potentially Minimize the Volume and Toxicity of Soils and Sediments. 

EPA has apparently rejected in-situ treatment technologies to reduce volume, toxicity or 

mobility of contaminated soils or sediments, such as soil washing or mechanical separation 

techniques, because a preliminary "sieving" analysis conducted by EPA's contractor showed that 

lead slag particles were present across different grades of coarseness in the sand. Region II 

Response to NRRB at 6. In other words, because there were slag particles in the coarse fraction, 

the medium fraction, and the fine fraction ofthe sands analyzed, EPA apparently assumed 

nothing could be done to reduce the amount oflead impacted sand and all of it must be contained 

on-site or shipped off-site. When the NRRB raised the concern that mechanical separation 

techniques were not being seriously considered, EPA Region II responded: 

!d. 

Mechanical size separation technology was not considered because 
the contamination exists in both the fine fraction as well as the 
coarse fraction, as indicated in the fractionation results during the 
characterization study of the slag and contaminated sediment. 

EPA failed to consider whether other mechanical separation techniques (such as "gravity 

separation," "magnetic separation" or "soil washing" techniques) could be used to reduce the 

volume of impacted soils and sediments that must be addressed at the Site. 

Attached at Exhibit "G" is the Advanced GeoServices Separation Technologies Technical 

Report, which includes a letter from Carl Seward of ART Engineering, LLC explaining how Mr. 
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Seward has successfully implemented soil washing procedures at other metals sites in this 

region. (See also the letter of recommendation ART Engineering received from Ronald Naman, 

an EPA Region II Remedial Project Manager, based on ART Engineering's implementation of a 

similar program at another site in New Jersey, which is attached to Ex. G.) Mr. Seward has 

reviewed the Schnabel report relied upon by EPA and other Site information and has concluded 

that this Site would actually be a prime candidate for a soil washing treatment program that could 

significantly reduce the volume of material that must be addressed. NL suggests that before a 

ROD is issued, EPA and NL should cooperate on a pilot study to determine whether a soil 

washing program would be beneficial. Such a remedy would be consistent with CERCLA's 

mandate that remedies including on-site treatment be preferred over off-site disposal remedies. 

42 U.S.C. § 962l(b). Such a technique could substantially reduce the volume of material that 

must be removed and contained/sent off-site for disposal as well as the amount of clean material 

that would have to be brought in as replacement material. This could substantially reduce the 

cost of all remedial alternatives considered for the Site. 

Comment No. 18.- On-Site Treatment Should be Used For Any Hazardous Material That 
is Shipped for Off-Site Disposal. 

In the Revised FS and the PRAP, EPA has incorrectly required transport of material from 

the Site as hazardous waste and treatment of the material as hazardous waste at a permitted 

Subtitle C facility followed by disposal, greatly increasing the cost and time to implement the 

remedy. Any material that would be transported off-site and out of state for disposal should 

instead be treated on-site in situ within the same Area of Contamination ("AOC")/Corrective 

Action Management Unit ("CAMU") to remove the toxicity characteristic, which would then 

allow for disposal at a local Subtitle D facility. 
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In Section 2.2.5 ofthe Revised FS, EPA categorized the site materials as D008, a RCRA 

characteristic waste that fails the TCLP regulatory standard for lead. Later in Section 2.7.7, in its 

evaluation and screening of implementable technologies, EPA considered ex-situ chemical 

treatment to reduce the mobility of lead as an implementable technology and stated "under this 

process option, contaminated materials from all areas of the site will excavated/dredged and 

treated in designated remediation target areas and then either disposed of at off-site facilities, 

placed in the containment structures on-site or consolidated and placed back in the 

excavated/dredged areas." Revised FS at 2-32 to 2-33. However, in the following section, 

Section 2. 7 .8.2, EPA apparently assumes that any material that is TCLP hazardous must be 

disposed of in a Subtitle C landfill or be treated at an off-site facility prior to disposal. Revised 

FS at 2-34. 

To the extent EPA has simply ruled out on-site treatment of material that must be sent to 

a landfill to remove the toxicity characteristic prior to transport and disposal, it has made an 

error. Failing to treat material before shipping it to off-site landfills would ignore routine practice 

at Superfund sites in New Jersey and elsewhere in the United States. (See attached as Exhibit "I" 

the Advanced GeoServices On-Site Treatment Technical Report.) This approach is also in direct 

conflict with CERCLA, which indicates a preference for such treatment to occur before removal 

from a site. Section 9621 (b )(1) of CERCLA states: "The offsite transport and disposal of 

hazardous substances or contaminated materials without such treatment [i.e. treatment which 

permanently and significantly reduces the volume, toxicity or mobility of the hazardous 

substances, pollutants, and contaminants] should be the least favored alternative remedial action 

where practicable treatment technologies are available." 42 U.S.C. § 9621(b). On-site treatment 

of any material that must otherwise be sent off-site for treatment and disposal in another state 
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would significantly reduce the cost of treatment, transport and disposal as well as the time of the 

remediation since there are a limited number of hazardous waste transport trucks available and 

the distance that the trucks would be required to travel would be greatly reduced. 

On-site treatment would significantly reduce costs because it would allow for disposal at 

a SubtitleD facility locally within the state ofNew Jersey. As the material would now be non­

hazardous, no further treatment would be required to meet land disposal restrictions prior to 

disposal at a SubtitleD facility. As presented in the Advanced GeoServices On-Site Treatment 

Technical Report (Ex. 1), the transportation and disposal facility costs of a local SubtitleD 

facility are less than one half the cost transport and disposal to the nearest Subtitle C facility (in 

Yukon, PA). Allowing on-site treatment could also significantly reduce the negative short term 

impacts at the site (discussed in Comment 19 below), including a decrease by almost two thirds 

of the number of truck miles. (See Advanced GeoServices Remedy Implementation Negative 

Short Term Impacts Technical Report, attached as Exhibit "C.") 

Furthermore, on-site treatment may have positive effects in terms of the amount of time 

required to complete the remediation project. As explained more fully in Comment 19 and in 

the Advanced GeoServices Remedy Implementation Negative Short Term Impacts Technical 

Report (Ex. C), the amount of material a Subtitle C facility could accept in a day is. This could 

result in a backlog that delays the project. Treating material on-site in a secure, controlled area 

to allow it to be disposed of at a Subtitle D facility would permit use of multiple disposal 

facilities, reducing the potential for delay caused by a disposal backlog at any particular facility. 

Therefore, EPA should revise its decision documents to allow for on-site treatment to the extent 

any materials must be disposed off-site, which will significantly reduce costs and negative short 

term impacts. 
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Comment No. 19.- EPA's Preferred Off-Site Disposal Remedy Will Have Substantial 
Negative Short-Term Impacts Not Adequately Considered by EPA. 

The Revised FS incorrectly implies that the short-term impacts of the off-site remedies 

and the on-site remedies are equivalent. The Revised FS states that although off-site remedies 

would involve more truck traffic, remedies involving on-site containment would involve more 

construction work at the Site. Revised FS at 4-51. These are not the same thing. The location 

of the proposed on-site containment unit has served in the recent past primarily as a dumping 

ground. The only persons with access to that area of the Site are utility workers. The property 

adjacent to the Western Jetty is vacant, currently subject to a tax lien, and is not presently used 

by anyone. Increased construction in such areas would have little, if any, impact on the 

community. The total off-site remedy (Alternative 2), on the other hand, would have significant 

negative short-term impacts on the community and the environment, by inundating the area with 

large trucks that would adversely impact local infrastructure, cause traffic congestion, use 

thousands of gallons of fossil fuel, and drastically increase the risk of accidents and injuries on 

local roads. 

The magnitude of off-site trucking would have substantial detrimental impacts to the 

community and the environment. Under EPA's preferred total off-site remedy, the material sent 

off-site would have to be transported hundreds of miles to disposal facilities located in Yukon, 

Pennsylvania and/or Model City, New York. Trucks would then have to bring in clean materials. 

Advanced GeoServices examined the short term impacts ofEPA's preferred alternative and 

presents its analysis in the Advanced GeoServices Negative Short Term Impacts Technical 

Report (Ex. C). Based on the quantity of materials that must be taken off-Site for disposal and 

the quantity of clean materials brought to restore the Site, Advanced GeoServices estimates that 

industrial hazardous waste trucks will travel almost 6.6 million miles to perform this alternative. 
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These thousands of trucks will have to line up and be staged on local roads near the Site to 

receive materials for off-Site disposal or wait to unload clean materials. The main thoroughfare 

that would be utilized (Route 35) is not amenable for the number of trucks that would be 

required and has single lane bridges in close proximity to the Site. Advanced GeoServices 

estimates that the emissions associated with this alternative are 25,040,250 lbs carbon dioxide 

equivalents. See Comment 20 below for additional information on the lack of sustainability of 

the preferred remedy. 

As more fully described in the Advanced GeoServices Remedy Implementation Negative 

Short Term Impacts Technical Report (Ex. C), there are a host of additional significant negative 

impacts that arise from all ofthe truck traffic required to implement EPA's preferred remedy. 

Traffic accidents will be greatly increased as shown by statistics that trucks are 8 times more 

prone to accidents involving cars compared to single trucks or other vehicles, Analysis of Truck 

Accident Reports in Work Zones in New Jersey (August 1997). Traffic congestion, delays, and 

additional road maintenance needs resulting from wear and tear on roads from heavy trucks will 

impact the local businesses and residents of the community. These factors also could have a 

substantial impact on extending the project schedule. The thousands of extra truck trips would 

also increase noise, dust and exhaust emission pollution, all of which would detrimentally impact 

local businesses and quality of life of residents of the community. The lack of capacity of the 

receiving landfill for these very large volumes is also likely to significantly increase the time it 

will take to complete the project. 

On the other hand, any potential negative impacts mentioned by EPA concerning the on­

site remedies can all be minimized and managed by implementing proper construction methods, 
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planning, security, and site control measures. These on-site activities will essentially be 

performed in a controlled and restricted area and will have far fewer short term impacts. 

The short term negative impacts from the EPA's preferred remedy compared to the on-

site containment remedies are simply not equal. EPA's refusal to properly consider those 

impacts in the Revised FS is arbitrary and capricious. 

Comment No. 20.- EPA has Understated the Lack of"Sustainability" in the All-Off-Site 
Disposal Alternative. 

Selection of Alternative 2 is not consistent with EPA's Green Remediation policy. EPA 

did not consider the effects of increased carbon emissions associated with this alternative nor did 

it factor in the cost impact of its mitigation measures. Advanced GeoServices performed such an 

analysis in the Advanced GeoServices Remedy Implementation Negative Short Term Impacts 

Technical Report (Ex. C) and concluded that EPA's preferred off-site disposal remedy is not 

sustainable because of the thousands and thousands ofheavy truckloads that will be transported 

millions of miles over public roads. Although EPA admits that off-site disposal is less 

sustainable than other alternatives, it implies that this concern has been addressed by a vague 

promise to consider the use of fuel efficient vehicles (for transporting slag) and biofuels. If such 

changes are actually going to be made, then they should be considered in the cost estimates for 

the Site. Doing so will show that Alternative 2 actually is even less cost-effective than it already 

appears. 

Otherwise, if EPA is not going to actually include such measures in the price, it should 

simply admit that Alternative 2 is by far the least environmentally sustainable remedy and leave 

it at that. In addition to adversely impacting the roads, Advanced GeoServices calculates that 

Alternative 2 has the highest estimated greenhouse gas emissions due to high fuel consumption --
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almost 10 times higher than if the material is contained on-site. (Ex. C.) Nowhere in the 

decision documents does EPA provide any calculations to show the magnitude of the difference. 

According to Advanced GeoServices, the mitigating measures that EPA mentions in the 

Feasibility Study such as using biodiesel in lieu of conventional diesel and electricity from 100% 

renewable sources are not realistic or reasonable. The closest fueling station is over 21 miles 

from the Site. Nor has the cost of these mitigating factors been included in the cost estimates. 

Biodiesel is at least 6% more expensive than conventional diesel for the lowest blend and 42% 

more expensive for the higher percentage blends. Biodiesel is also less efficient and does not 

provide the same level of motive power as conventional diesel. Consequently more fuel is 

required to accomplish the same task. According to Advanced GeoServices's analysis, use of 

biodiesel could add up to $5 million to the cost of Alternative 2 for the transportation portion of 

the project alone. (Ex. C, at Att. C-4.) When factoring in the cost of fuel into the remaining 

operations such as excavation and treatment plus the added cost of obtaining all electricity from 

renewable sources, Advanced GeoServices estimates that this increased cost could easily double 

to add about 10% to the overall cost of the remedy. (Ex. C.) 

EPA should correct its misstatements in the decision documents and admit that selection 

of an on-site containment alternative is far more consistent with EPA's sustainability objectives 

than Alternative 2. 

Comment No. 21.- EPA Should Adopt a Risk-Based PRG for Lead That is Based on an 
Appropriate Depth. 

EPA has identified a "risk based" PRG of 400 mg/kg lead which reflects the volumes to 

be removed in the sediment for the Seawall Sector and the Western Jetty Sector. PRAP, Table 1. 

The goal is apparently based on two potential exposures, the exposure risks to a recreating child 
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on the beach and the exposure risks to a semi-palmated plover over its 1 0-acre foraging area. 

However, EPA has not identified any risks that relate to soils or sediments that are not located at 

the surface. Other sites in the region have used a different PRG for contaminants at depth. At 

the Horseshoe Road Superfund Site, for example, which is located on the banks of the Raritan 

River just a few miles away from the Site, EPA used a different PRG for arsenic below two feet 

in depth. EPA should similarly adopt a PRG for lead at depth that reflects the realities ofthe 

exposure risk for containments at depth and the diverse nature of the various areas of the Site. 

Lead-impacted soils or sediments located below 12 inches, for example, pose no human health 

exposure risk and are not accessible to birds. Accordingly, at the very least, a higher PRG 

should be defined for soils and sediments at certain depths depending on the particular area of 

the Site. 

Comment No. 22.- EPA's Revised FS Should Include a Phased/OU Alternative Focusing 
First on Removal of Primary Source Material. 

For more than a year, NL and Old Bridge Township have been discussing a phased or 

operable unit ("OU") type of approach, working closely to develop a proposed cleanup plan that 

is fully protective of public health and the environment, while avoiding unnecessary cost, 

disturbance, and detrimental impact on the community. NL and Old Bridge had several meetings 

with EPA about this approach. NL made the suggestion of a phased approach in its comments 

to the NRRB. (Attached as Exhibit "L" are NL's March 12, 2012 Comments to the NRRB.) 

Also, the alternatives evaluated in NL's EE/CA all were based upon the phased approach. (See 

Ex. J.) Nevertheless, none of the alternatives evaluated in the Revised FS considered any type of 

phased/primary source removal alternative. However, this type of alternative is the right 

approach for the Site. 
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The most immediate goal should be to address issues in the publicly-owned, publicly-

accessed area of the Site, which is the portion of the Site located in Old Bridge Township. Under 

any removal alternative ultimately selected by EPA, the source materials (i.e., the slag pots and 

battery casings) and immediately adjacent sediment and soil most impacted by the slag and 

casings in the Old Bridge portion of the Site will have to be removed. Moreover, those source 

materials and immediately impacted soil/sediment drive the majority of the risk that EPA has 

identified as existing at the Site. It makes sense to focus first on the removal activities that will 

have the greatest impact in reducing risks at the Site, particularly as both public and private 

financial resources to address Site issues are limited. The alternatives described in the EE/CA 

are first phase measures designed to do just that. Once the first phase is completed, a further 

evaluation can be performed to determine whether, and if so what, additional risks remain and 

whether additional remediation is necessary. The phased approach articulated in the EE/CA has 

the additional benefit of allowing the public area of the Site, including the Old Bridge beach and 

park areas, to be reopened to the public as quickly as possible. 

Comment No. 23.- The Discussion of Site History in the Decision Documents is Incomplete 
And Should be Expanded To Include All Relevant Facts. 

Although EPA has identified NL as a PRP with respect to the Site, that identification is 

based only upon an allegation that at least some of the slag present at the Site came from NL's 

nearby Perth Amboy facility. But NL was not involved with the design or responsible for the 

construction of the Seawall or the construction/renovation of the Western Jetty. EPA's current 

Site History information in the decision documents is arbitrarily incomplete, and NL asks that 

EPA revise those documents to present the complete facts as set forth below. 
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Federal and State Cooperative Hurricane and Shore Protection Project 

In the 1940s and 1950s, Laurence Harbor was a popular shore destination. Cottages, 

used primarily as vacation homes, lined the shoreline. However, a series of strong storms in the 

1950s (including two hurricanes in 1954) eroded the beach and destroyed most of the cottages. 

In 1955, the New Jersey Department of Conservation and Economic Development 

("NJDCED")4 applied to the USACE requesting that a cooperative beach erosion study be 

conducted for the shorelines along the Raritan Bay and Sandy Hook Bay. The USACE 

undertook the investigation and issued a report in 1961, which documented the condition of the 

shoreline at that time, provided information on the community support for improvements to the 

shoreline area, and proposed plans for improvements. (See attached as Exhibit "K-1," USACE's 

1961 Report) The USACE's report observed: 

The problem in the study area is a combination of shore erosion 
from wave attack and inundation from storm tides. This has 
resulted in loss of life, hardship to hundreds of families evacuated 
during times of flood and considerable property damage. The 
hardest hit communities are Madison [Old Bridge]5 and Matawan 
Townships, the Boroughs ofUnion Beach and Keansburg, 
Middletown Township and the Borough of Highlands. 

(Ex. K-1 at 28 ~ 23.) 

The USACE report proposed shore and hurricane protection for Madison (Old Bridge) 

Township in the form ofbeachfill and levees. (!d. at 46.) The beachfill was to be used to create 

protective structures with heights varying between 15 feet and 5.5 feet above mean sea level. 

(!d.) It was also intended to create a beach for recreational purposes. These shore and hurricane 

protection measures were constructed during 1965 and 1966 as part of the Raritan Bay and 

4 The NJDCED later was merged into the New Jersey Department of Environmental Protection 
("NJDEP"). 

5 Madison Township changed its name to Old Bridge Township in 1975. 
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Sandy Hook Bay Cooperative Hurricane and Shore Protection Project under the auspices of the 

USACE and the NJDCED, with a significant portion of the funding being provided by the 

federal government. Gates Construction performed the construction work. The beachfill 

protective structure extended from Morgan Beach to Seidler Beach, and a levee was built at the 

easterly end of the Site between Harding Road and Margaret's Creek. As part of the federal­

state-local cooperative arrangement for implementation of these shore and hurricane protection 

measures, on-going maintenance was to be carried out by local interests. 

John Fitch, Commissioner of the NJDCED, was designated the Superintendent of Project. 

As such, he and his organization were responsible for the maintenance, operation, and inspection 

of the beachfill and levee structures that had been constructed. James K. Rankin, Chief Engineer 

of the Navigation Bureau of the NJDCED, was designated as Mr. Fitch's alternate. In a letter 

dated March 21, 1967, Mr. Rankin indicated that the maintenance responsibility was assigned to 

the Madison (Old Bridge) Township Engineering and Public Works Departments. Semi-annual 

inspections and reports were to be submitted to the USACE documenting any changes or repairs. 

Sea-Land Development Corp.'s Construction of the Seawall 

By September 1968, Sea-Land Development Corp. ("Sea-Land") had ownership ofthe 

portion of the Site where the Seawall ultimately would be built. NL had no ownership in Sea­

Land, or any operational or business relationship with Sea-Land. Sea-Land was interested in 

developing the area and was attempting to assemble 17 acres to satisfy local zoning 

requirements. As part of the anticipated development, Sea-Land proposed to construct the 

Seawall. An October 23, 1968 memorandum of James K. Rankin Chief Engineer of the 

NJDCED's Navigation Bureau summarized the events of a meeting held on September 6, 1968 

between representatives of the State ofNew Jersey, of Madison (Old Bridge) Township 

(represented by the Township Engineer) and Sea-Land. (See attached as Exhibit "K-2" the 
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October 26, 1968 memorandum of James K. Rankin, Chief Engineer of the NJDCED's 

Navigation Bureau at 1.) The memorandum contained a notation that it related to the "Raritan 

Bay- Sandy Hook Bay Cooperative Hurricane and Shore Protection Project." (/d.) The 

memorandum also referred to "Madison Township- Permit 68-30," indicating that Sea-Land's 

proposed construction of the Seawall was part of a formal permitting process involving approval 

by Madison (Old Bridge) Township and/or State officials. 

The NJDCED's October 23, 1968 memorandum summarized: 

Sea Land proposes to build a seawall composed of slag and clay 
core with stone revetment on outshore side and berm. The heavy 
black line shows the seawall location from Wilson A venue east to 
Margaret's Creek. The seawall berm is to be 15' above mean sea 
level and Sea Land is to fill behind it to the same elevation. The 
seawall would substitute for the protective feature of the beachfill 
placed at this location by the Army Engineers. 

(Ex. K-2 at 1-2; emphasis added.) 

The memorandum also noted: 

Sea Land has been advised that the State would also require 
beachfill placement in front of the seawall so as to establish a 
beach in fact. Sea Land has agreed to this subject to final accord 
upon establishment of the cost to the Corporation. 

(/d. at 2.) The State's beach mandate was imposed to "satisfy the public recreation benefits 

requirement of the federal beachfill project." (/d.) The memo further stated: "Sea Land has 

been advised that all discussions are at staff level for the purpose of reporting to higher authority 

for decision." (/d.) 

On December 17, 1969, the State's Natural Resources Council approved Sea-Land's 

proposed acquisition of a riparian grant from the State to enable Sea Land to assemble the 

necessary acreage for its project, subject to certain conditions. (See attached as Exhibit "K-3" a 

copy of a May 20, 1970 memorandum from James K. Rankin to Director K. H. Creveling at 1.) 
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On May 19, 1970, representatives of the USACE and NJDCED met at the USACE's New York 

District Office to discuss two of those conditions. (/d.) The first, referred to as Condition No. 3, 

was: "Applicant to create a beach acceptable to the U.S. Army Corps of Engineers to replace one 

constructed under its coast protection project." (/d. at 1-2.) The second, referred to as Condition 

No.4, was: "Applicant to provide public access over its property to proposed beach area." (/d. at 

2-3.) 

A memorandum drafted by Mr. Rankin of the NJDCED memorialized the results of the 

meeting. (/d. at 1-3.) As to Condition No.3, the USACE and NJDCED agreed: 

(/d. at 1.) 

The new beach to be constructed outshore of the Sea-Land Seawall 
shall be equal in design to the Cooperative Project beachfill with 
25' wide berm at Elevation 10 mean sea level, and frontal slope of 
20 horizontal to 1 vertical. The inshore line of the 25' wide berm 
shall be the "Toe of Slope of Proposed Seawall" line as shown map 
of proposed Sea-Land grant as prepared under Case 68-131. The 
beachfill plan shall include appropriate fitting of the new beachfill 
into the existing beaches to the east and west of the Sea-Land 
Seawall. 

The USACE and NJDCED also agreed that: 

The Navigation Bureau [of the NJDCED] shall prepare contract 
drawings and specifications for the new beachfill and submit them 
to the Corps for approval in the same manner as local projects 
under cooperative projects are cleared. The Bureau project will be 
considered as an amendment to the Authorized [Raritan Bay and 
Sandy Hook Bay Cooperative Hurricane and Shore Protection] 
Project and will have to be formalized by appropriate amendment 
to the Local Cooperation Assurances of the Authorized Project. 

(/d. at 2.) They further agreed that: 

(/d.) 

The new beach is to be maintained by the State and Madison (Old 
Bridge) Township as per Local Cooperation Assurances. The Sea­
Land Seawall and the lands rearward of the seawall are the 
responsibility of the Owner. 
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The State was to obtain and furnish to the USACE a "perpetual easement" covering "the 

property owned by Sea-Land after the grant conveyance lying between the Toe of Seawall Line 

and the exterior (outshore) line of the riparian grant." (!d.) The State was also to obtain from 

Sea-Land "an easement in perpetuity for public access across the lands of Sea-Land to the new 

beach at three locations along the Sea-Land bayfront ... to assure convenient public access to 

the beach." (!d. at 2-3) A joint field inspection by the USACE and NJDCED was planned. (!d. 

at 3.) 

This memorandum demonstrates that the state and federal governments (1) had detailed 

knowledge regarding the planned Seawall; (2) were highly involved and exercised a great deal of 

control over the planning and permitting for the Seawall project; and (3) knew (and in fact 

required) that a public beach would be constructed abutting the Seawall, which they understood 

would be constructed of slag. 6 

The Western Jetty, which is also addressed in the Proposed Plan, was constructed by the 

USACE pursuant to authorization by Congress obtained in June 1880. Construction of the stone 

Western Jetty was completed in 1883. Slag is believed to have been placed on the Western Jetty 

during the same time period as construction of the Seawall. 

Had the USACE, the NJDCED or Madison (Old Bridge) Township objected to Sea-

Land's proposal to construct the Seawall using slag, it never would have happened. Either some 

other material would have been used, or the Seawall and associated development would not have 

been built. Instead, by granting the necessary permits, approvals and permissions, the USACE, 

6 Additional memoranda dated in October, November and December 1970 show the planning 
and permitting process for the project continuing under the control of the USACE and NJDCED, 
with acknowledgment of the need for formal approvals from Madison (Old Bridge) Township as 
well. (See attached as Exhibit "K-4" memoranda and meeting notes regarding the planning and 
permitting of the Seawall.) 
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the State and Madison (Old Bridge) Township all affirmatively acted to bring slag to the Site for 

construction of the Seawall. 

Failure of State and Local Government Entities to Halt Seawall Construction Despite 
Contemporaneous Objections to the Use of Slag in the Seawall 

Madison (Old Bridge) Township and the State also specifically knew of the lead content 

of the slag, and the associated environmental concerns, during the period when the Seawall was 

being constructed. The Chairman of the Madison (Old Bridge) Township Conservation 

Commission, George R. Koehler, wrote to the NJDEP in September 1972 complaining ofthe 

deposit of slag along the waterfront in Laurence Harbor and the associated environmental risks. 

(See attached as Exhibit "K-5" a September 29, 1972 letter from Chairman ofthe Madison (Old 

Bridge) Township Conservation Commission, George R. Koehler, to the NJDEP Solid Waste 

Management Division Chief, A. W. Price.) An October 3, 1972 newspaper article reported the 

concerns expressed by Mr. Koehler and the intention of the NJDEP to send a field representative 

to investigate. (See attached as Exhibit "K-6" a copy of an October 3, 1972 news article 

published in the News Tribune, entitled "State to probe dumping of lead slag".) Charles 

Gingrich, Principal Environmental Specialist with the NJDEP's Bureau of Solid Waste 

Management, did visit the Site on October 9, 1972. (See attached as Exhibit "K-7" a copy of the 

October 9, 1972 memorandum to file from Charles Gingrich, Principal Environmental Specialist 

with the NJDEP's Bureau of Solid Waste Management at 1.) Noting that the slag was being 

deposited in connection with construction of the Seawall, and that the slag contained lead and 

other heavy metals, Mr. Gingrich referred the matter to the NJDEP's Director of Water 

Resources and Director of Marine Services. (ld. at 4.) 

Ultimately, neither the NJDEP nor Madison (Old Bridge) Township took any steps to halt 

the construction of the Seawall using slag, despite their knowledge that the slag contained lead 
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and other heavy metals and that the Seawall would abut a public beach and would have a public 

access easement allowing direct access by the public. This was a second chance for the State and 

Madison (Old Bridge) Township to prevent slag from being deposited at the Site. But, again, 

they failed to do so. 

Nor did either the State or Old Bridge Township undertake any effort towards removal of 

the slag for the next 35 years. In fact, Old Bridge- which became the owner of the property in 

1983- allowed the upland area of the Margaret's Creek section of the Site to be used as a 

dumping ground for street sweepings and other road debris and, as a result, was cited and 

assessed a civil penalty for violations of the environmental laws. (See attached as Exhibit "K-8" 

a copy of an NJDEP Inspection Summary Report for Old Bridge Township at North of 

Margaret's Creek, dated February 18, 2004). Street sweepings and road debris typically contain 

lead, petroleum hydrocarbons and other hazardous substances. 

It was not until 2007 that the NJDEP began to take action to investigate and address 

environmental issues associated with the Site. During the intervening time, many of the 

companies that were directly responsible for placement of the slag at the Site, such as Sea-Land 

and Liberty Trucking (believed to have transported the slag to the Site), dissolved and many of 

the persons involved passed away. Moreover, over that time, mechanical erosion from wave 

action distributed pieces of slag into nearby sediments. Now, in addition to the estimated 11,100 

cubic yards of source materials EPA indicates must be addressed, there are tens of thousands of 

cubic yards of impacted soil and sediment that EPA has proposed should be removed. 

In sum, but for the actions ofthe USACE, the State, and Madison (Old Bridge) 

Township, the slag never would have been brought to the Site. NL did not deposit slag at the 

Site. NL consigned its slag to a waste hauler for disposal. If any of the slag at the Site came 
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from NL's Perth Amboy operation (as opposed to one of the other nearby smelters), it got there 

as a result of the actions of third parties. It was Sea-Land that obtained the slag for use at the 

Site, with the knowledge and permission of the USACE, the State, and Madison (Old Bridge) 

Township. Thus, even if some ofthe slag at he Site did originate as a by-product ofNL's 

recycling operation, most if not all of the responsibility for addressing environmental issues at 

the Site rests with those government entities who had direct control over the planned 

construction activities, approved the plans, and managed and inspected the Seawall for the last 

forty years. Moreover, the subsequent inaction of the NJDEP and Old Bridge exacerbated the 

situation and allowed others who participated with the federal, state and local governments in the 

planning, permitting and construction of the Seawall to walk away without consequence. 

Furthermore, after becoming the owner of the Site, Old Bridge allowed additional dumping of 

debris containing lead and other hazardous substances. Madison Township/Old Bridge was 

required to maintain the Seawall, knew that slag was being used to construct the Seawall but 

failed to use its power to prevent slag from being placed on the Seawall, took ownership of the 

property containing the Seawall, and then failed to take any action to address the slag for the 

following three decades. 

It was arbitrary and inappropriate for the EPA not to include this information in the 

description of the Site History of the PRAP and to specifically identify the USACE, the State and 

Old Bridge Township as PRPs with respect to the Site. EPA's decision documents should be 

complete on the facts and history of this Site and make clear that Old Bridge Township is a PRP 

by virtue of its ownership and operation of the Site as well as its status as an arranger at the time 

the Seawall was constructed. Indeed, it is important to understand that the local, State and 
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federal governments all are likely to be key PRPs at the Site, with responsibility to pay for a 

substantial portion of the cost of the remedy ultimately selected. 
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Introduction 
 
This On-Site Containment Cell Technical Report was prepared by Mr. Chris Reitman and Mrs. 
Barbara Forslund and represents the opinions of Advanced GeoServices Corp. (Advanced 
GeoServices) on the subject matter described below.  Both Mr. Reitman and Mrs. Forslund have 
over 25 years’ experience dealing with containment issues on large sites impacted with lead and 
other metals.  Their experience covers a wide range of areas, including analyzing and developing 
appropriate clean-up levels,  evaluation and selection of appropriate containment technologies 
for specific sites, and managing civil design issues and geotechnical issues associated with 
proper application of containment technologies.  Most of their experience with containment 
technologies has been on large sites managed under the RCRA and Superfund programs.  Mr. 
Reitman was the lead design and certifying engineer on the Jacks Creek Superfund Site, Revere 
Superfund Site, two Removal actions completed in Collinsville, Illinois, a removal action in 
Atlanta, Georgia, and has completed services at the Novak Superfund Site, the Marjol Battery 
RCRA Site, the Tonolli Superfund Site, and three disposal impoundments that were contained 
in-place in Pennsylvania.  In total, Mr. Reitman has been involved in the management and 
containment of over 2,000,000 cubic yards of metal impacted soils and waste materials.  Ms. 
Forslund was the certifying engineer at the Gould Battery Superfund Site and Marjol Battery 
RCRA Site, and has overseen removal actions in Throop, Pennsylvania, Depew, New York, and 
Detroit, MI and provided services at numerous other metals containment sites.  Mr. Reitman and 
Ms. Forslund have worked together for the last twenty years at Advanced GeoServices.  
 
NL Industries, Inc. (“NL”) asked Advanced GeoServices to provide an opinion on whether a 
containment cell could be properly constructed in the upland area on the Margaret’s Creek 
property (designated as Area 9 in EPA’s Revised Final Feasibility Study Report (“Revised FS”)) 
for the Raritan Bay Slag Superfund Site (“Site”).  Advanced GeoServices has reviewed the 
documents provided by EPA in the Administrative Record for the Site.  Based on our knowledge 
of the Site, and our personal experience on the above referenced sites, we agree with EPA that a 
consolidation and containment remedy like the one proposed for the upland area in Alternative 5 
of the Revised FS could be successfully implemented at the Site.  We disagree with EPA’s 
contention in the Proposed Remedial Action Plan (“Proposed Plan”) that leaching and settlement 
issues are relevant issues and could possibly preclude the use of an on-Site containment cell in 
the upland portion of the Margaret’s Creek property.  The basis for our conclusions that a 
containment remedy would perform effectively in the upland area of the Site is discussed below. 
 
Opinion: An On-Site Containment Cell Can Be Properly Designed to Effectively Contain 
Lead at the Site 
 
EPA’s conclusion in the Revised FS that an on-site containment remedy for lead source material 
is protective of human health and the environment is well supported on technical grounds and 
there are numerous case studies demonstrating that this approach presents a sound, protective 
remedial solution for these types of materials. Lead, the contaminant of concern, is not highly 
mobile.  Even in the unprotected environment within the bay at this Site, the lead is bound up in 
the massive and heavy kettle bottoms (also called “pots” or “slag”).  These kettle bottoms have 
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been present for over 40 years at the seawall and jetty areas of the Site, but despite being in an 
uncontrolled environment and subject to wave action for this long period of time, EPA’s 
Remedial Investigation shows that lead has not migrated far from the original kettle bottom 
source materials.  This is partly because the lead in those kettle bottoms is essentially insoluble 
in the bay environment, and the principal transport mechanism at the Site is mechanical 
weathering.  See November 27, 2012 Advanced GeoServices Lead Mobility Technical Report at 
Exhibit E for more discussion of the mobility of the lead contained at the Site. 
 
It is the opinion of Advanced GeoServices that an on-site containment remedy can be properly 
designed to effectively address the lead contaminant of concern by isolating the soils, sediments 
and source materials in the upland area of the Site.  There are well-proved design elements that 
have been used at multiple sites across the United States to effectively prevent exposure to metal 
bearing materials like lead.  The purpose of the design elements is to prevent direct exposures to 
the materials by capping the top of the cell.  In addition, multiple technologies are available to 
prevent the infiltration of water into and out of the sides and bottom of the containment cells 
(surface water, rain water and groundwater). For this Site, a multi-layer cap would be placed 
over the entire containment area.  This would prevent any direct exposure to the lead materials.  
The cap would have soil and geomembrane components, each of which would prevent water 
from coming into contact with the lead in the soil.  The cap would prevent infiltration of water, 
so the lead-bearing materials would be isolated from infiltrating water.  While Advanced 
GeoServices does not believe a leachate collection system is necessary to contain the lead 
bearing materials at the Site, because the materials are inert and do not degrade with time or 
produce liquids, such a system could be installed below the lead bearing materials to collect any 
infiltrating water.  The leachate collection system would also collect any water draining from the 
material at the time of placement.  In addition, a geosynthetic liner could be placed below the 
lead bearing material to isolate it and prevent any contact with underlying soils or groundwater.  
These types of isolation technologies are proven and routinely used on landfill applications and 
similar Superfund and RCRA remedies for lead and other metals.  
 
Test borings from the installation of monitoring wells at the Site show that the soils underlying 
the upland containment area are comprised of low plasticity clay.  Such clay is highly suitable to 
underlie a containment area for metal bearing wastes as they have low permeability and a high 
binding capacity such that if a minor amount of leaching occurred from the wastes, the dissolved 
metal would bind to the clay and not migrate further.  The boring also describes the presence of 
mica flakes within the subsoils that also indicate that the likely clay mineral is illite which has a 
moderate cation exchange capacity.  To the extent that the subsoils also contain organic carbon, 
this will also improve the binding capability of the soils surrounding the containment area.  
These native materials are as suitable as geosynthetics to prevent the migration of contaminants 
from a closed containment area for metal bearing materials.   
 
Use of On-Site Containment Remedies for Metals Contamination is Routine 
 
Advanced GeoServices designed and oversaw installation of successful and effective permanent 
on-site capping/containment/isolation remedies for metals at many sites, including the Revere 
Superfund Site, the Jack’s Creek Superfund Site, and the Marjol Battery RCRA Site, which were 
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all bordered by residential communities.  None of these sites have bottom liners and, similar to 
the Site, none show signs of leaching to groundwater before or after capping.  Each of these sites 
was a significant project and had over 75,000 cubic yards of materials which was safely 
contained.  The groundwater monitoring programs at each of these sites show no signs of 
leaching or movement of the lead/metals out of the containment system.  The Revere Superfund 
Site is actually a park available for public use. 
 
Advanced GeoServices also designed on-site remedies at the Gould Superfund Site in Portland, 
Oregon and the Revere Smelter located in Middletown, New York, which included bottom liners 
and leachate collection systems.  These remedies have also performed successfully.  The Gould 
Superfund Site in Portland, Oregon has a leachate collection system, which ceased to collect 
liquids following closure since the required cap and liner system is successfully preventing 
infiltration.  Mr. Reitman and Ms. Forslund were personally involved in each of the above-
referenced projects. 
 
Although on-site containment remedies may require future operation and maintenance, the 
inclusion of operation and maintenance requirements is routine for remedies at Superfund sites, 
especially those involving lead and metals contamination.  Operation and maintenance is not of 
particular concern for the Seawall and Margaret’s Creek portion of the Site because the lead 
could be isolated in an upland portion of the property.  Since the property is owned by a 
municipal entity, Old Bridge Township, cap management activities can be integrated into routine 
maintenance activities completed by the Township at the park. 
 
Comply with ARARs 
 
The on-site containment remedies (Alternatives 3 – 5) considered in the Revised FS all comply 
with applicable or relevant and appropriate requirements (“ARARs”) as that term is used in CFR 
§ 300.430(f)(1)(ii)(B).  As EPA noted in the Revised FS:  
 

Alternatives 3 – 5 would comply with chemical-specific ARARs through various 
remedial activities…. Alternatives 2 through 5 would comply with action-specific 
ARARs by implementing health and safety measures during the remedial action, 
and by meeting regulatory requirements necessary for remedy implementation.   
(Revised Final Feasibility Study, Pg. ES-12) 

 
These same findings were echoed in EPA’s Public Meeting Presentation, which stated that 
Alternatives 3 – 5 all “meet criteria” for compliance with ARARs.  (EPA RBS Superfund Site 
Power Point, October 22, 2012, Pg. 43) 
 
EPA’s conclusion that remedies including on-site containment would comply with all ARARs is 
not surprising since on-site containment of lead-impacted materials is a common approach used 
at many sites throughout the nation as described above.   
  

NL-RBS 000052



 

Page 4 of 5 

 
Short-Term Effectiveness and Implementability 
 
An on-site remedy has substantial advantages with regard to short-term effectiveness and 
permanence compared to the remedy recommended in the Proposed Plan.  An on-site remedy 
can be implemented quicker, with less truck traffic, less risks, with less material being imported 
from off-site, with less emissions and at a substantially lower cost.  These advantages are 
described further in the November 27, 2012 Advanced GeoServices’ Remedy Implementation 
Negative Short Term Impacts Technical Report at Exhibit C. 
 
Long-Term Effectiveness and Permanence 
 
EPA correctly found that remedies including on-site containment satisfy the NCP criteria for 
long-term effectiveness and permanence set forth at 40 C.F.R. § 300.430(e)(9)(iii)(C).  As EPA 
stated in the Revised FS:  
 

Alternatives 2 through 5 would remove the contaminated materials from the 
current unprotected locations and would achieve long-term effectiveness and 
permanence.  Alternatives 3 through 5 would achieve long-term effectiveness 
through a combination of removal, off-site disposal, on-site containment and 
capping and would be permanent if long-term site controls are maintained. 
(Emphasis added.)   

 
Ground Settlement is Not an Issue at the Site 
 
EPA retained a consultant, Engineering Technologies, to provide an opinion of the potential for 
ground settlement in the area of the proposed containment cell (in the upland area of the 
Margaret’s Creek property); the letter is provided as part of an Attachment to Appendix D of the 
Revised FS.  In this letter, the engineer states that foundation settlement on the order of 4 to 8 
inches for a 15-foot high containment cell is indicated based upon review of boring logs, and that 
it is very likely that the settlement may not be uniform.  The EPA consultant concluded their 
analysis by saying: 
 

Based on the evaluation of the preliminary subsurface information it can be 
concluded that the Site may be suitable for use as a disposal Site.  At this time, 
although the preliminary subsurface investigation suggests that the Site conditions 
may be suitable for the intended use, it is considered advisable that contingency 
funds be allocated for subsurface improvement if further explorations suggest the 
need for such improvements. (Emphasis added.)   

 
Advanced GeoServices also reviewed the boring log in the upland portion of the Margaret’s 
Creek property and we agree the area is well suited for a disposal facility and we also agree that 
the current data does not suggest a ground settlement issue.  
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Standard penetration test results (blow counts) which are a primary indicator of the compactness 
of the in-place soils are in the range of 5 to 8 in the zone immediately below the bottom of the 
proposed containment area of the Site, if one was constructed there.  Such soils would be suitable 
for the construction of a one to two story building without the required type of modification that 
EPA has suggested is necessary.  The clay soils present at the Site also are described as being 
medium stiff, non-plastic and dry; descriptors that would indicate that long-term consolidation 
settlement that can occur in more moist, plastic clays would not be a concern here.  Furthermore, 
vibroflotation as recommended by EPA’s expert is not suitable for clay materials (Bowles, 
Foundation Analysis and Design,  1988, p. 296 attached as Exhibit A-1) such as those that 
underlie the upland area of Margaret’s Creek.  It is only applicable to loose sand layers and may 
not be effective when such soils are below the water table.  It is our opinion, given the results of 
the standard penetration tests and the description of the subsoils, that the potential settlement, if 
any occurred at all, would be more on the order of 2 to 3 inches considering the blow counts 
recorded in boring MW-15S and the description of the clay layers or lenses as being medium 
stiff, non-plastic and dry.  This is well within the range which can be accommodated by these 
types of containment facilities.  Some of the sand layers are described as “loose” but at a shallow 
enough depth that they will be compacted by the subgrade preparation using conventional 
equipment.  For a containment cell, even one with liners and a leachate collection system, it is 
not necessary for settlement to be even, and settlement on the order of several inches is easily 
accommodated by the geosynthetics that would be used. 
 
In summary, it is Advanced GeoServices’ opinion that the costs included in Revised FS 
Alternatives 3 through 5 for ground improvements to prevent settlement are excessive and not 
required for the Site based on the available data.  The discussion of these potential issues in the 
Proposed Plan is unsupported by the Site data.  The cost allocated to address these unsupported 
issues and the discussion of these issues in the Proposed Plan is misleading and suggests a 
potential problem where no problem has been documented to exist.  This excessive conservatism 
has inflated the cost of an on-site remedy, making the on-site alternatives appear to be more 
expensive than they actually would be. 
 
Conclusion 
 
Based on the contaminant of concern, the properties of the lead source materials at this Site and 
our knowledge and understanding of containment remedies, it is the opinion of Advanced 
GeoServices that an on-site containment remedy in the upland area of Margaret’s Creek would 
effectively isolate the lead contaminated soils, sediments and source materials.  This is a routine 
remedy, which can be properly designed using proven engineering to address all potential 
concerns. 
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TABLE 6-1 Approximate relationship between earthquake magnitude, relative 
density and liquefaction potential for water table 1.5 m below 
ground surfacet 

Earthquake 
acceleration 

O.JOg 
O.JSg 
0.20g 
0.25g 

High 
liquefaction 
probability 

D, < 33% 
< 48 
< 60 
< 70 

t From Seed and Idriss (1971). 

Potential for liquefaction 
depends on soil type and 
earthquake acceleration 

33 < D,;;; 54 
48 < D,;;; 73 
60 < D,;;; 85 
70 < D,;;; 92 

Low 
liquefaction 
probability 

Dr> 54% 
> 73 
> 85 
>92 

The particular attraction of wick drains is economy since per meter 
installation costs are typically one-quarter to one-fifth that of sand drains. They 
can be installed to depths up to 30 m using a conventional vibratory hammer (as 
used for pile driving) and a special wick installation rig. According to Morrison 
(1982) wick drains have about 80 percent of the soil consolidation market. Several 
references on wick drains are cited by Holtz (1978). 

The same approximate equations for sand drains can be used for wick drains 
to establish spacing and estimate time for consolidation to occur. 

Note that wick drains provide no strengthening effect on the soil (unless 
horizontal) except that provided from reducing the void ratio and water content. 

6-5 VIBRATORY METHODS TO INCREASE SOIL DENSITY 
The allowable bearing capacity of sands depends heavily on the soil conditions. 
This is reflected in the penetration number or cone resistance value as well as in the 
angle of internal friction. It is usually not practical to place a footing on loose sand 
because the allowable bearing capacity (based on settlements) will be too low to be 
economical. Additionally in earthquake analyses the local building code may not 
allow construction unless the relative density is above a cer,tain value. Table 6-1 
gives liquefaction-potential relationships between magnitude of earthquake and 
relative density for a water table 1.5 m below ground surface. This table can be used 
for the GWT up to about 3m below ground surface with slight error. The relative 
density may be related to penetration testing as in Table 3-2 after correcting to N 
for overburden using C N of Eq. (3.3). 

The methods most commonly used to densify cohesionless deposits of sand 
and gravel with not over 20 percent silt or 10 percent clay are vibroflotation and 
insertion and withdrawing a vibrating pile [Terra-Probing, see Janes (1973)). 
Vibroflotation (patented by the Vibroflotation Foundation Co.) utilizes a cylin­
drical penetrator about 432 mm in diameter, 1.83 m long, weighing about 17.8 
An eccentric weight inside the cylinder develops a horizontal centrifugal force 
about 90 kN at about 1800 rpm. The device has water jets top and bottom with a 
flow rate of between 225 and 300 L/min at a pressure of 430 to 580 kPa. Figure 6-3 

kkeenan
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illustrates the procedure for vibroflotation. The device sinks at a rate of between 1 
and 2m/min into the ground into the "quick" zone under the point caused by a 
combination of excess water and vibration. When the vibroflot reaches the desired 
depth, depending on footing size and stratum thickness, say 2B to 3B, after a few 
moments of operation the top jet is turned on and the vibroflot is withdrawn at the 
rate of about 0.3 m/min. Sand is added to the crater formed at the top from 
densification as the device is withdrawn-typically about 10 percent of the 
compacted volume. Compaction rates of7500 to 15 000 m3 in an 8-h work shift are 
common. The probe is inserted on 1- to 3- or 5-m centers depending on 
densification desired-maximum densification being in the immediate vicinity of 
the probe hole. Bearing capacities of 250 to 400 kPa can be obtained using this 
method. 

The Terra-Probe (patented by the L. B. Foster Co.) method involves 
mounting a vibratory pile driver on a probe (pile) and vibrating it into and out of 
the soil to be densified. This device is applicable to soils in which the vibroflotation 

(a) 

Vibroftot is posi­
tioned over spot to 
be compacted, and 
its lower jet is then 
opened full. 

Vibroflotation. 

(b) 

Water is pumped in 
faster than it can drain 
away into the subsoil. 
This creates a momen~ 
tary "quick" condition 
beneath the jet which 
permits the Vibroflot to 
settle of its own weight 
and vibration. On 
typical sites the Vibro­
flot can penetrate 15 to 
25 ft in approximately 
2min. 

(c) 

Water is switched 
from the lower to the top 
jets. and the pressure is 
reduced enough to allow 
water to be returned to 
the surface, eliminating 
any arching of backfill 
materia! and facilitating 
the continuous feed of 
backfill. 

(d) 

Compaction takes place 
during the one-foot-per­
minute lifts which return 
the Vibroflot to the sur­
face. First, the vibrator is 
allowed to operate at the 
bottom of the crater. As 
the sand particles densify, 
they assume their most 
compact state. By raising 
the vibrator step by step 
and simultaneously back~ 
filling with sand, the 
entire depth of soil is 
compacted into a hard 
core. 
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Introduction 
 
This Post Sandy Upland Area Condition Technical Report was prepared under the direction of 
Mr. Chris Reitman and Mrs. Barbara Forslund and represents the opinions of Advanced 
GeoServices Corp. (Advanced GeoServices) on the subject matter described below.  Both Mr. 
Reitman and Mrs. Forslund have over 25 years’ experience dealing with containment issues on 
large sites impacted with lead and other metals.  Their experience covers a wide range of areas, 
including analyzing and developing appropriate clean-up levels,  evaluation and selection of 
appropriate containment technologies for specific sites, and managing civil design issues and 
geotechnical issues associated with proper application of containment technologies.  Most of 
their experience with containment technologies has been on large sites managed under the 
RCRA and Superfund programs.  Mr. Reitman was the lead design and certifying engineer on 
the Jacks Creek Superfund Site, Revere Superfund Site, two Removal actions completed in 
Collinsville, Illinois, a removal action in Atlanta, Georgia, and has completed services at the 
Novak Superfund Site, the Marjol Battery RCRA Site, the Tonolli Superfund Site, and three 
disposal impoundments that were contained in-place in Pennsylvania.  In total, Mr. Reitman has 
been involved in the management and containment of over 2,000,000 cubic yards of metal 
impacted soils and waste materials.  Ms. Forslund was the certifying engineer at the Gould 
Battery Superfund Site and Marjol Battery RCRA Site, and has overseen removal actions in 
Throop, Pennsylvania, Depew, New York, and Detroit, Michigan and provided services at 
numerous other metals containment sites.  Mr. Reitman and Ms. Forslund have worked together 
for the last twenty years at Advanced GeoServices.  
 
Advanced GeoServices Opinion 
 
NL Industries, Inc. asked Advanced GeoServices to provide an opinion with regard to whether 
the impacts of Hurricane Sandy on the area demonstrate that placement of a containment cell in 
the upland area of the Raritan Bay Slag Superfund Site (the “Site”) would be inappropriate.  The 
answer to that question is no.  Based on our experience siting large containment cells, which is 
described above, and our Site visit following the hurricane, it remains our opinion that the upland 
area of the Site is well-suited for on-site containment and that the location of the containment 
cell proposed in Alternatives 3 – 5 of EPA’s Revised Final Feasibility Study Report (Revised 
FS) is appropriate as evidenced by the minimal impact to that area from perhaps the most severe 
storm surges the area has ever experienced. 
 
Although Hurricane Sandy heavily damaged the beach, the park, the marina and certain 
residential neighborhoods, the storm had little impact on the Margaret’s Creek upland location 
where the containment cell would be constructed.  The proposed containment cell location is 
outside the 100 year floodplain.  Attachment B-1 to this report is a November 16, 2012 letter 
report from a Site visit conducted by Advanced GeoServices days after Hurricane Sandy, which 
includes photographs that clearly show that the storm had little or no impact on the upland area 
of the Margaret’s Creek area of the Site where the containment cell would be located.  Moreover, 
although other material used to construct the Seawall (such as uncontaminated construction 
debris) was washed from its location, the large and heavy kettle bottoms (also called “pots” or 
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“slag”) remained intact and largely in place, demonstrating that this material is not likely to 
move, especially if it is contained in this area of the Site in a properly designed containment unit 
in the upland area of the Site using proven containment cell engineering.  Thus, the recent storm 
has confirmed EPA’s conclusion that remedies including on-site containment could be designed 
to be fully protective of human health and the environment. 
 
Likewise, the slag located on the Jetty was not significantly impacted by the Sandy storm and 
remained largely intact and in place.  Provided in Attachment B-2 are some photos of the Jetty 
taken by Advanced GeoServices during its Site visit on November 3, 2012 after the storm. 
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Attachment B-1 
 

November 16, 2012 letter from Christopher Reitman of Advanced 
GeoServices to Chris Gibson 
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AD~£~~ices 
"' 

November 16, 20 12 

Chris Gibson 
Archer & Greiner 
One Centennial Square 
Haddonfield, NJ 08033 

Re: Trip Summary Report 
Margaret's Creek Upland Area 

Dear Mr. Gibson: 

Engiuwiusf~r rlt< Em1ro""""t.Jl/nn11ing[or Pwplo!. 

I 055 Andrew Drive, Suite A 
West Chester, PA 19380-4293 

tel610.840.9100 fax 610.8,10.9199 
www.advancedgeoserviccs.com 

2007-1973 

On Saturday November 3, 2012, representatives of Advanced GeoServices (Kevin O' Rourke and Chris 
Reitman) visited and observed the condition of the Margaret's Creek Upland Area which is part of the 
Raritan Bay Supetfund Site. The storm surge and rain associated with hurricane Sandy had passed through 
New Jersey on Monday, October 29th and Tuesday October 30th. The purpose of my trip was to understand 
the impacts of the rain and storm surge and the associated recent flooding on the Upland Area, near Route 
35, where a containment cell for the consolidated material is proposed. 

Prior to my visit to the Upland Area I had observed significant surge impacts from the Raritan Bay within the 
Old Bridge Waterfront Park and in other shoreline areas. I also observed signs of flooding within the 
Margaret's Creek property close to Seidlers beach. However, within the upland area, near the proposed cap 
area shown on the attached drawing, I saw essentially no impacts from the flooding. The leaves adjacent to 
the road had not migrated onto the road and the stone cover on the road showed no signs that sand had 
migrated onto this area, as it had closer to the Raritan Bay. I saw no signs of flooding or recent damage from 
water in the upland area shown on the attached drawing. The upland area observed is outside the I 00 year 
floodplain, so the minimal flood impacts in this area are not surprising. Attached are several photos of the 
area taken on my visit on November 3 which suppmt the observations described above. 

If you have any questions regarding this information please do not hesitate to contact me us at 610-840-9100. 

Very truJy yours, 

Christopher . Reitman 
Senior Project Consultant 

Attachments 

KO:CTR:kk 

F:\Proje<:IS\2007\20071973-MatgarciS Creek\Work Documenls\11 -3-12 - Trip Summary Report.docx 



UPLAND AREA SITE VISIT 

1 

2 

3 

4 

5 6 

Proposed Upland 
Cap Area Observed 

NL-RBS 000072



NL-RBS 000073



NL-RBS 000074



NL-RBS 000075



Attachment B-2 
 

Jetty Photos-Post Sandy  
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Western jetty conditions on November 4, 2012 following the storm. 

 

 
Western jetty conditions on November 4, 2012 following the storm. 
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Introduction 
 
This Remedy Implementation Negative Short Term Impacts Technical Report was prepared by 
Mr. Chris Reitman and Mrs. Barbara Forslund and represents the opinions of Advanced 
GeoServices Corp. (Advanced GeoServices) on the subject matter described below.  Both Mr. 
Reitman and Mrs. Forslund have over 25 years’ experience dealing with containment issues on 
large sites impacted with lead and other metals.  Their experience covers a wide range of areas, 
including analyzing and developing appropriate clean-up levels,  evaluation and selection of 
appropriate containment technologies for specific sites, and managing civil design issues and 
geotechnical issues associated with proper application of containment technologies.  Most of 
their experience with containment technologies has been on large sites managed under the 
RCRA and Superfund programs.  Mr. Reitman was the lead design and certifying engineer on 
the Jacks Creek Superfund Site, Revere Superfund Site, two Removal actions completed in 
Collinsville, Illinois, a removal action in Atlanta, Georgia, and has completed services at the 
Novak Superfund Site, the Marjol Battery RCRA Site, the Tonolli Superfund Site, and three 
disposal impoundments that were contained in-place in Pennsylvania.  In total, Mr. Reitman has 
been involved in the management and containment of over 2,000,000 cubic yards of metal 
impacted soils and waste materials.  Ms. Forslund was the certifying engineer at the Gould 
Battery Superfund Site and Marjol Battery RCRA Site, and has overseen removal actions in 
Throop, Pennsylvania, Depew, New York, and Detroit, Michigan and provided services at 
numerous other metals containment sites.  Mr. Reitman and Ms. Forslund have worked together 
for the last twenty years at Advanced GeoServices.  
 
Advanced GeoServices Opinion 
 
NL Industries, Inc. requested Advanced GeoServices to provide an opinion on the negative 
short-term effects and implementability considerations of an off-site removal remedy like 
Alternative 2 in EPA’s Revised Final Feasibility Study Report (“Revised FS”), compared to an 
on-site remedy, like Alternative 5.  Alternative 5 includes construction of a containment cell in 
the upland area (Area  9) of the Raritan Bay Slag Superfund Site (the “Site”).  Advanced 
GeoServices has reviewed the documents provided by EPA in the Administrative Record for the 
Site and the EPA FS guidance (EPA, Guidance for Conducting Remedial Investigations and 
Feasibility Studies Under CERCLA, Interim Final, October 1988) to help evaluate this issue.  It 
is our opinion that the Revised FS incorrectly implies that the short-term impacts of the off-site 
remedies and the on-site remedies are equivalent.  We do not believe this is accurate.  The 
negative short term impacts and implementability issues associated with an off-site disposal 
remedy present substantial issues that will severely impact the community and the project in the 
following ways: (1) the number of trucks coming to and going from the Site will create the 
potential for accidents and serious injuries; (2) considerable additional emissions will be created 
due to additional truck miles traveled; (3) the project duration will  be extended due to limited 
available daily landfill capacity and hazardous waste trucks; and (4) the local traffic congestion 
will increase.  As described below, we believe an on-site containment remedy that includes 
placing a containment cell in the Margaret’s Creek upland area of the Site provides significant 
advantages with regard to each of these criteria, and these advantages should be considered in 
any analysis conducted by EPA. 
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Off-site Disposal Has Far More Negative Impacts than On-site Containment Remedies 
 
The Revised FS states that although off-site remedies would involve more truck traffic, remedies 
involving on-site containment would involve more construction work at the Site.  The location of 
the proposed on-site containment units are relatively isolated and in close proximity to the 
materials to be consolidated.  The Margaret’s Creek upland area is only accessed by Old Bridge 
utility workers and the property adjacent to the Western Jetty is vacant, currently subject to a tax 
lien, and is not presently used by anyone.  Construction in such areas would have an insignificant 
impact on the community.  The total off-site remedy (Alternative 2), on the other hand, would 
inundate the community with large trucks coming to and going from the Site that would 
adversely impact local infrastructure, cause traffic congestion, increase carbon emissions by the 
use of thousands of gallons of fossil fuel, and drastically increase the risk of accidents and 
injuries on local roads.  
 
Trucking Impacts to the Community 
 
The magnitude of off-site trucking associated with EPA’s preferred alternative (total off-site 
disposal - Alternative 2) presented in the Proposed Remedial Action Plan (“Proposed Plan”) 
would have substantial detrimental impacts to the community and is understated in EPA’s 
decision documents.  Each truckload of the material sent off-site would have to be transported 
over 680 miles roundtrip to a disposal facility located in Yukon, Pennsylvania and additional 
backfill materials would need to be imported.  Based on the estimated 176,000 tons (92,000 CY) 
of materials that must be taken off-Site for disposal and approximately 138,000 tons of clean 
materials brought on-site for restoration, approximately 7,852 full truck loads with an equal 
number of empty truck loads  would be required to implement this alternative.  Each trip would 
require transport of materials up to 680 miles for a round trip, requiring a three day roundtrip to 
get to its intended destination and back.  This results in over 5.9 million miles traveled plus an 
additional 880,000 miles for clean replacement soils for a total of almost 6.8 million miles for 
this alternative as shown on Attachment C-1 to this Report.   
 
These thousands of trucks will have to line up and be staged on local roads near the Site to 
receive materials for off-site disposal or wait to unload clean materials.  The main thoroughfare 
that would be utilized (Route 35) is not amenable for the number of trucks that would be 
required and is in close proximity to the Site.  Attachment C-2 to this Report provides the 
estimated off-site emissions associated with this alternative are 25,040,250 lbs. carbon dioxide 
equivalents (CO2e).   
 
As the facts and statistics included in Attachment C-3 to this Report show, traffic congestion and the 
vehicle accidents that inevitably result are already significant issues in Middlesex County in general 
and on Route 35 in particular.  New Jersey State Police records show that Middlesex County already 
has the highest number of vehicle accidents and the highest number of resulting fatalities of any 
county in New Jersey. (http://www.njsp.org/info/fatalacc/pdf/ptccr.pdf).  New Jersey Department of 
Transportation (NJDOT) records (attached) show that Route 35 in particular is among the top 19% of 
roads in New Jersey with the highest accident rates in 2012 
(http://www.state.nj.us/transportation/refdata/accident/pdf/crashrate.pdf).  Further, Route 35 is a four-
lane road with no shoulder which makes it one of the most statistically prone types of roads to 
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accidents as shown on the attached “Fatal Accident Investigation Unit Year to Date–Victim 
Classification by County for November 20, 2012”  
(http://www.state.nj.us/transportation/refdata/accident/pdf/crash_geometry.pdf).  The substantial 
additional truck traffic on Route 35 in Old Bridge that would occur if the Alternative 2 total off-
site disposal remedy was implemented would exacerbate what already is a difficult situation by 
creating a significantly increased risk of vehicle accidents.  This is supported by statistics which 
show trucks are the most common type of vehicle in accidents and trucks are 8 times more prone 
to accidents involving cars compared to single trucks or other vehicles, Analysis of Truck 
Accident Reports in Work Zones in New Jersey (August 1997).  See Attachment C-3. 
 
Substantial risks from truck accidents are consistent with studies of other remediation sites.  A 
study entitled “Estimated Risk of Occupational Fatalities Associated with Hazardous Waste Site 
Remediation” (Hoskin, et al., 1994) analyzes the risks of fatal accidents associated with 
remediation.  The study shows trucks were statistically more likely to be involved in serious 
accidents than any other construction equipment.  The thousands of additional trucks on the 
roads near the Site would substantially increase the chances for vehicle accidents and potentially 
serious injuries within the local community.   
 
The substantial off-site truck traffic required to implement EPA’s preferred off-site disposal 
remedy would also cause traffic congestion, delays, and additional road maintenance needs 
resulting from wear and tear on roads from heavy trucks, all of which would impact the local 
businesses and residents of the community.  The thousands of extra truck trips would also 
increase noise, dust and exhaust emission pollution.  
 
In comparison, performance of an on-site containment remedy would have far fewer of these 
kinds of negative impacts.  The on-site containment remedy will be performed inside a secure 
and controlled area.  Except for mobilization and demobilization of equipment and clean 
materials brought in for restoration of the Site, there would be no need for truck traffic on roads 
outside the site.  Noise, dust and other negative impacts of an on-site remedy could be controlled 
by construction methods, planning, security, and site control measures, and so, would not impact 
the community as drastically as the total off-site remedy chosen in the Proposed Plan.  Advanced 
GeoServices also believes that an on-site containment remedy could be more quickly 
implemented than the off-site remedy as explained in the paragraph that follows.   
 
Limited and Daily Capacity at Off-site Disposal Facility and Availability of Hazardous 
Waste Trucks 
 
Based on recent Advanced GeoServices discussions with the regulated disposal facility in 
Yukon, PA, there is a limited daily capacity of 500-1,000 tons of material that can be received at 
the facility.  Additionally, it has been the experience of Advanced GeoServices on many similar 
large projects including the Marjol Battery Site, which was completed within the last 2 years, 
that  there is limited availability of hazardous waste trucks to provide transportation.  These 
limitations would increase the time for construction of the off-site remedy to at least two 
construction seasons.  An on-site containment remedy could much more easily be performed in 
one construction season.   
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EPA Sustainability Analysis of Remedy 
 
As noted above, one of the great differences in the off-site vs. on-site disposal remedies is the 
thousands of heavy truck loads that will be transported over hundreds of additional miles each 
way.  Although EPA admits in Section 4.5.8 of the Revised FS that off-site disposal has the 
highest greenhouse gas emissions (and thus is less sustainable) than other alternatives, it implies 
that this concern has been addressed by a promise, unsupported anywhere in the decision 
documents, to consider the use of fuel efficient vehicles (for transporting contaminated 
materials) and biofuels.  If such changes are actually going to be made, then they should be 
considered in the cost estimates for the Site.  Doing so will show that Alternative 2 actually is 
even less cost-effective than is presented in the Revised FS and Proposed Plan. 
 
In the Revised FS, EPA acknowledges that its selected alternative, Alternative 2 (total off-site 
disposal), has the highest estimated greenhouse gas emissions due to high fuel consumption; 
however, EPA does not provide any calculations to show the magnitude of the difference 
between Alternative 2 and the on-site containment alternatives.  Advanced GeoServices’ analysis 
in Attachment C-2 to this Report shows that EPA’s selected alternative will generate an almost 
10-fold increase in the pounds of carbon dioxide equivalents (approximately 25 million pounds 
of CO2 equivalents compared to 3.3 million CO2 equivalents for the transportation component of 
the remedies, ( i.e. the transport of contaminated materials from the Site and the import of clean 
materials to the Site) than a total on-site containment alternative.  The mitigating measures that 
EPA mentions in the Revised FS, such as using biodiesel in lieu of conventional diesel and 
electricity from 100% renewable sources are not realistic or reasonable.  There are no biofuel 
refueling stations on the route between Old Bridge/Sayreville and Yukon, PA where the Subtitle 
C treatment facility is located, even for minimal grade blends such as Biodiesel Fuel B20 (US 
Dept of Energy Alternative Fueling Station Locator www.afdc.energy.gov/locator/stations).  Use 
of higher grades of biodiesel would require retrofitting of the diesel engines. (National Petroleum 
Council Future Transportation Fuels Study, August 1, 2012)  The closest fueling station is over 
21 miles from the Site in Maplewood, N.J. (US Department of Energy Alternative Fueling 
Station Locator www.afdc.energy.gov/locator/stations).  Turning engines off to avoid idling as 
suggested by EPA in the Revised FS (page 4-23) is impractical in terms of driver comfort as it 
would preclude use of air conditioning or heat in the driver’s compartment.  Nor has the cost of 
these suggested potential mitigating factors been included in the cost estimates presented in the 
Revised FS.   
 
Biodiesel is at least 6% more expensive than conventional diesel for the lowest blend and 42% 
more expensive for the higher percentage blends. (US Department of Energy Clean Cities 
Alternative Fuels Price Report, July 2012)  Biodiesel is also less fuel efficient and does not 
provide the same level of motive power as conventional diesel. (National Petroleum Council 
Future Transportation Fuels Study, August 1, 2012)  Consequently more fuel is required to 
accomplish the same task.  Use of biodiesel could add up to $5 million to the cost of Alternative 
2 for the transportation portion of the project alone.  When factoring in the cost of fuel into the 
remaining operations such as excavation and treatment plus the added cost of obtaining all 
electricity from renewable sources (another approach EPA says in the Revised FS it will consider 
incorporating into the remedy), this increased cost could easily double to add about 10% to the 
overall cost of the remedy.  These figures are presented in Attachment C-4. 
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Conclusion 
 
It is Advanced GeoServices opinion that the off-site alternative proposed by EPA has 
significantly more negative short-term impacts than an on-site remedy. Implementing an on-site 
containment remedy will eliminate the need for off-site transport of the impacted material to a 
Subtitle C treatment facility and greatly reduce the number of accidents, emissions, traffic 
congestion and project duration.  EPA does not appear to have adequately considered these 
factors in its decision documents for the Site.  
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Calculation of Truck Trip Miles and Probable Accidents 
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Raritan Bay Slag Superfund   Site 

 Alternative 2 (EPA FS Sept. 2012)
EPA Full Removal, Off‐site Transport & Crushing, Treatment and Disposal

Removal / Restoration Areas
Seawall Sector
Source (Haz) 23,100 1,155 680 785,400 0.30
Soil (Haz) 41,300 2,065 680 1,404,200 0.53
Sediment (Haz) 18,100 905 680 615,400 0.23

0
Jetty Sector 0
Source  (Haz) 21,500 1,075 680 731,000 0.28
Soil (Haz) 2,300 115 680 78,200 0.03
Sediment (Haz) 40,400 2,020 680 1,373,600 0.52

0
Margaret's Creek Sector 0
Source (Haz) 3,100 155 680 105,400 0.04
Soil (Haz) 26,300 1,315 680 894,200 0.34
Sediment (Haz) 0 0 680 0 0.00

subtotal  176,100 8,805 5,987,400 2.28

Replacement Material  Volume 138,000 6,900 100 690,000 0.26

Estimated Project Total  314,100 24,510 6,677,400 2.54

Assumptions / Notes
1. All material assumed to be Hazardous and disposed  in Subtitle C Facility in Yukon, PA approximately 340 miles from the Site (based on AGC review of TCLP data)
2. Assumed 50‐mile roundtrip for replacement materials. 
3. Tonnage based on EPA Alternative 2 Table 2‐5 which uses a conversion factor of 1.7 tons/cy for sediment, 1.5 tons/cy for soil and 4.3 tons/cy for source materials. 
4. Weight per on‐road truck is assumed to be 20 tons per truck load. Number of allowable tons received by facility is 1,000 tons per day.
5. Replacement volume assumed to 100% of removed material (138,000 tons at 1.5 tons/cy is 92,000 cy); no on‐site soils used for backfill of areas. 
6. Probable accidents  based on attached calculation.

Trucking Miles and Probable Trucking  Accidents 

Est Weight 
Materials 
(Tons) Probable Accidents 

Miles to/from 

Replacement 
Material Source 
(round trip)

Miles to/from 

Disposal Facility per 
load (round trip) Total Truck Miles

Total Loads    
(# Trucks )

F:\Projects\2007\20071973‐Margarets Creek\Work Documents\Proposed Plan Comments\Draft Comments\Exhibits\Revisable Exhibits\C‐1 truck trips
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korourke
Text Box
Attachment C-1



Raritan Bay Slag Superfund   Site 

 Alternative 2 (EPA FS Sept. 2012)
On‐site Crushing/Treatment and Subtitle D Transport and Disposal

Removal / Restoration Areas
Seawall Sector
Source (Haz) 23,100 1,155 100 115,500 0.04
Soil (Haz) 41,300 2,065 100 206,500 0.08
Sediment (Haz) 18,100 905 100 90,500 0.03

100 0
Jetty Sector 100 0
Source  (Haz) 21,500 1,075 100 107,500 0.04
Soil (Haz) 2,300 115 100 11,500 0.00
Sediment (Haz) 40,400 2,020 100 202,000 0.08

100 0
Margaret's Creek Sector 100 0
Source (Haz) 3,100 155 100 15,500 0.01
Soil (Haz) 26,300 1,315 100 131,500 0.05
Sediment (Haz) 0 0 100 0 0.00

subtotal  176,100 8,805 880,500 0.33

Replacement Material  Volume 138,000 6,900 100 690,000 0.26

Estimated Project Total  314,100 24,510 1,570,500 0.60

Assumptions / Notes
1. All material assumed to be non‐hazardous and disposed  in Subtitle D Facility in New Jersey less than 50 miles from the Site (based on the ability to treat on‐site).
2. Assumed 50‐mile roundtrip for replacement materials. 
3. Tonnage based on EPA Alternative 2 Table 2‐5 which uses a conversion factor of 1.7 tons/cy for sediment, 1.5 tons/cy for soil and 4.3 tons/cy for source materials. 
4. Weight per on‐road truck is assumed to be 20 tons per truck load. 
5. Replacement volume assumed to 100% of removed material; no onsite soils used for backfill of areas. 

Trucking Miles and Probable Trucking  Accidents 

Probable Accidents 

Est Weight 
Materials 
(Tons)

Total Loads    
(# Trucks )

Miles to/from 

Disposal Facility per 
load (round trip)

Miles to/from 

Replacement Material 
Source (round trip) Total Truck Miles
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Introduction
The following accident probability calcuations are based on data compiled by the Pennsylvania Department of Transportation Center for Highway Safety in 1988. This information indicated that 38 vehicle accidents occurred on Pennsylvania interstate highways every 100,000,000 miles traveled. It should be noted that this information does not distinguish between minor “fender benders” and major crashes.
The accident probability for heavy truck traffic for each remedy is based on the aforementioned probability rate and the estimated average distance (EAD) from a material source to the site. The EAD for specific alternatives is presented in the applicable alternative. 

EPA Alternative 2 Excavation/Dredging, Off-site Transport, Treatment and Disposal 
Input data:
· The estimated amount of material to be transported off-site for treatment and disposal based on EPA estimates in the September 2012 FS is 176,100 tons. AGC determined all material would be characterized as hazardous based on TCLP review. 
· Assume 20 tons per truckload.  8,805 truck trips or 5,987,400 miles traveled. 
· Duration  = (9 months [one construction season]) (22 days per month) = 198 days
· The  material will likely be sent to a Subtitle C Facility in Yukon,Pennsylvania, therefore an EAD of 340 miles was chosen. 

Import Clean Material
Input data:
· Amount of clean imported fill material required for this alternative is 176,100 tons.
· Assume 20 tons per truckload. 8,805 truck trips or 880,500 miles traveled. 
· Duration  = (9 months [one construction season]) (22 days per month) = 198 days
· Much of the imported material is likely to be from New Jersey, New York or Pennsylvania, therefore an   EAD of 50 miles was chosen. 

Transport and Disposal Accident Calculation (20 tons per truck) :
38 Accidents          =     Probable Accidents                          Probable accidents =  2.27 
100,000,000 miles           (176,100 tons)      x (340 mi. )(2)
                                      (20 tons per truck)

Replacement Material Accident Calculation (20 tons per truck) :
38 Accidents          =     Probable Accidents                          Probable accidents =  0.26 
100,000,000 miles           (138,000 tons)      x (50 mi. )(2)
                                      (20 tons per truck)

Total Number of Probable Accidents = 2.54
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Estimated Carbon Dioxide Emission Equivalents 
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Alternative Type of Material  Material (tons)
Number of Loaded 
Trucks On‐site 

Number of Loaded 
Trucks on Local Roads Miles per Trip Miles traveled

Carbon Dioxide 
Equivalent CO2e (lbs.)

On‐site Containment 
(Margaret's Creek 
Containment Area only)

Material transported from WJ 
Sector to MC Sector 64200 3210 6 19,260 72,225
Material transported from Seawall 
Sector to MC Sector 82500 2063 2 4,125 15,469
Replacement fill (imported) 146,700 7335 100 733,500 2,750,625
Structural fill for berms 12,000 300 Available on‐site ‐

Containment area cover soils 16,133 807 100 80,665 302,494
Containment area liner soils 8,066 403 100 40,330 151,238

Totals 2,363 11,352 877,880 3,292,050

Off‐site Disposal (EPA FS 
Alternative 2) Source materials (haz facility) 47,700 2,385 680 1,621,800 6,081,750

Sediment/soils (haz facility) 128,400 6,420 680 4,365,600 16,371,000
Replacement fill 138,000 6,900 100 690,000 2,587,500

Totals 0 15,705 6,677,400 25,040,250

Notes:
1. All tonnage based on EPA FS Table 2‐5 Summary of Volume Estimates with Lead = 400 mg/kg
1. All impacted materials transported to hazardous disposal facility in Yukon, Pennsylvania (off‐site option).
2. Import fill  assumed to be within 50‐mile range and equals tonnage to be disposed off‐site or contained (except MC materials in on‐site containment option).
3. Tonnage based on volume excavations and tons/cy multipliers. (sediment = 1.7 tons/cy, soil = 1.5tons/cy, source = 4.3 tons/cy)
3. Assume on‐site containment area approximately 5 acres. 2' height of containment cover soils; 1' containment liner soils.
4. Off‐site trucking 20 tons /truck. On‐site trucking 40 tons/truck.
5. Miles calculated on round trip of fully loaded trucks and return trip of empty trucks
6. Carbon Dioxide Equivalent conversion factor (22.5 lbs per gal) was attained from EPA's "Methodology for Understanding and Reducing a Project's Environmental Footprint"
7. Assume Six miles per gallon used for diesel trucking.

Raritan Bay Slag Superfund Site
Carbon Emissions Calculation

F:\Projects\2007\20071973‐Margarets Creek\Work Documents\Proposed Plan Comments\Draft Comments\Exhibits\Revisable Exhibits\C‐2 emissions
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Traffic Accidents Facts and Statistics 
  

NL-RBS 000090



ROUTE� 2002�RATE 2003�RATE 2004�RATE 2005�RATE 2006�RATE 2007�RATE 2008�RATE 2009�RATE 2010�RATE 2011�RATE

1 3.80 3.66 4.35 4.04 3.86 3.67 3.60 3.53 3.66 3.84
1B� 4.56 4.46 3.66 2.91 3.51 2.64 2.53 1.60 3.14 4.21
1T� 8.75 4.91 4.81 3.64 0.68 0.38 1.12 1.14 2.18 3.66
3 2.68 2.38 2.66 2.49 2.24 2.70 2.62 2.68 2.52 3.17
4 3.28 3.41 3.74 3.34 3.22 3.19 3.18 3.15 3.39 3.24
5 8.48 6.69 7.93 6.34 4.95 5.00 4.82 6.,11 5.06 4.95
7 5.53 5.96 9.17 8.11 7.27 7.29 7.99 7.66 7.54 9.53
9 3.28 3.68 3.85 3.66 3.66 3.64 3.64 3.99 3.85 3.71

9W� 3.64 3.85 3.87 3.96 3.69 4.15 4.61 3.58 3.66 4.11
10 3.65 3.36 3.52 3.34 3.09 3.41 3.12 3.33 3.51 3.70
12 3.29 2.81 3.35 3.37 2.18 3.13 2.62 2.68 2.59 2.51
13 1.95 0.65 0.97 1.15 1.15 1.92 2.30 2.31 1.15 1.15
15 2.22 2.16 2.13 1.91 1.88 2.24 2.23 1.96 2.03 1.99
17 2.13 2.29 2.40 2.17 2.22 2.44 2.12 2.37 2.39 2.23
18 2.18 2.39 2.87 2.69 2.57 2.53 2.48 2.23 1.91 2.04
19 0.98 1.68 1.96 2.02 1.58 2.18 2.02 1.89 1.92 1.37
20 3.21 3.72 5.33 4.38 4.62 4.59 4.41 3.93 3.55 4.03
21 3.51 3.70 4.79 3.69 2.66 2.09 3.94 3.54 3.79 3.42
22 3.26 3.17 3.44 3.42 3.42 3.30 3.12 3.20 3.44 2.97
23 2.69 2.66 2.97 2.84 2.95 2.58 2.82 2.85 2.75 2.80
24 2.15 1.60 1.85 1.94 1.73 2.12 1.81 2.18 1.86 2.27
26 5.58 5.06 6.66 5.59 3.90 5.05 5.49 7.28 5.00 4.28
27 8.01 7.43 8.15 7.45 7.19 7.44 7.50 6.59 6.27 7.33
27Z� N/A N/A N/A N/A N/A N/A 5.05 6.75 3.80 6.75
28 8.33 7.88 9.35 7.25 7.17 7.28 7.52 7.34 7.30 7.65
29 2.38 2.47 2.70 2.14 2.12 2.11 1.99 1.96 1.74 1.88
30 3.30 3.33 3.54 3.61 3.53 3.59 3.39 3.58 3.30 2.92
31 2.82 3.00 3.45 3.34 3.10 3.25 3.27 3.27 3.07 3.02
32 5.93 4.87 5.85 5.48 4.48 3.84 3.74 3.75 2.92 3.29

State of New Jersey Department of Transportation Crash Records 
http://www.state.nj.us/transportation/refdata/accident/pdf/crashrate.pdf
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ROUTE� 2002�RATE 2003�RATE 2004�RATE 2005�RATE 2006�RATE 2007�RATE 2008�RATE 2009�RATE 2010�RATE 2011�RATE

33 4.18 3.42 4.15 3.94 3.67 3.46 3.66 4.32 3.95 3.89
33B� 3.65 2.94 2.24 3.95 2.44 2.65 2.51 2.28 2.49 2.83
34 2.46 2.10 2.40 2.45 2.34 2.39 2.31 2.62 2.58 2.52
35 4.54 5.06 5.52 5.52 5.23 5.54 5.25 5.38 5.37 5.22
36 3.00 3.22 4.19 4.45 3.98 3.95 4.14 3.94 4.18 3.83
37 4.02 3.74 3.64 4.05 4.00 3.85 3.61 3.86 3.89 4.53
38 3.00 2.65 3.09 3.05 3.06 3.11 3.18 3.46 3.23 3.37
40 2.95 2.93 3.32 3.03 3.05 3.16 2.71 3.07 2.72 2.45
41 3.37 4.13 3.83 3.20 3.04 3.20 3.42 3.71 4.17 3.68
42 4.71 2.04 2.35 2.53 2.42 2.55 2.41 2.80 2.29 2.18
44 1.65 2.03 2.39 2.92 2.79 3.01 3.01 3.28 2.52 3.01
45 3.23 4.21 4.93 4.16 4.26 4.45 4.47 4.26 4.89 4.87
46 4.22 3.62 4.03 3.91 3.77 3.66 3.49 3.48 3.46 3.42
47 3.57 3.41 4.01 3.70 3.68 3.46 3.66 3.95 3.50 3.40
48 3.08 2.72 2.98 1.46 2.65 1.06 2.12 3.05 2.79 2.79
49 3.34 3.09 3.59 3.10 2.84 2.87 2.78 2.88 2.59 2.53
50 2.31 2.84 2.78 2.93 2.75 3.23 2.76 2.81 2.47 2.59
52 1.50 0.60 2.11 1.87 1.64 1.60 2.35 1.29 1.29 1.60
53 6.22 4.17 6.02 5.66 4.59 4.72 5.05 4.25 4.55 4.47
54 2.71 3.49 4.01 3.06 3.04 2.35 1.96 2.31 2.58 2.47
55 0.74 0.92 1.00 0.96 0.87 0.88 0.90 0.95 0.96 0.97
56 2.19 1.50 1.74 2.17 2.99 2.31 2.92 2.14 3.10 2.93
57 4.29 2.00 2.73 2.36 2.74 2.58 2.85 2.93 2.97 2.92
59 3.39 1.69 0.00 0.00 3.19 3.19 0.00 3.19 3.19 7.97
63 7.86 9.89 11.23 9.26 9.34 8.75 6.73 8.80 8.92 9.76
64 2.40 1.68 5.43 6.71 5.45 5.87 7.52 3.77 7.13 2.51
66 1.93 1.58 2.90 5.45 5.28 5.21 4.55 5.34 4.74 4.49
67 9.00 5.58 9.90 10.45 10.51 11.82 10.76 9.62 8.38 11.00
68 2.21 1.38 2.42 2.20 1.85 1.97 1.93 2.01 2.48 1.85
70 3.77 3.57 3.88 3.36 3.60 3.78 3.70 3.48 3.48 3.54
71 6.47 4.87 5.28 6.37 4.74 5.78 4.91 4.67 5.22 5.43
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ROUTE� 2002�RATE 2003�RATE 2004�RATE 2005�RATE 2006�RATE 2007�RATE 2008�RATE 2009�RATE 2010�RATE 2011�RATE

72 3.38 3.08 2.82 2.22 1.30 2.23 2.00 2.35 2.55 2.25

73 2.64 2.64 2.76 2.57 2.39 2.65 2.62 2.56 2.49 2.65

76 6.53 4.25 4.77 4.30 4.93 5.16 4.34 4.50 4.06 3.82

77 4.40 3.91 4.88 4.07 3.77 3.61 4.11 4.23 4.23 4.38

78 1.47 1.50 1.59 1.44 1.39 1.59 1.27 1.46 1.32 1.27

79 4.42 4.70 4.98 3.85 3.77 4.09 4.19 4.19 4.24 4.12

80 1.75 1.69 1.68 1.76 1.62 1.77 1.67 1.75 1.61 1.80

81 0.00 0.23 0.22 0.00 0.11 0.44 0.33 0.44 0.11 0.44

82 8.24 8.66 9.35 11.78 12.24 10.83 9.91 9.73 10.09 10.05

83 3.21 1.17 2.43 2.61 1.79 1.63 1.46 1.63 2.12 2.12

87 1.17 2.61 3.34 2.42 3.16 2.61 2.88 1.29 1.66 2.57

88 6.94 7.60 8.44 6.00 6.51 6.17 6.02 6.03 5.46 5.14

90 0.79 0.29 1.33 1.86 0.80 1.33 1.41 1.95 1.51 1.77

91 2.27 2.64 2.90 3.09 3.18 4.36 3.63 2.18 3.09 2.18

93 10.16 6.41 6.73 8.15 6.85 6.39 4.97 5.80 6.61 6.53

94 3.19 3.09 3.29 3.85 3.33 3.27 3.42 2.89 3.20 3.38

95M� N/A N/A� N/A N/A� 1.07 1.32 1.22 1.45 1.41 1.37

109 5.56 3.35 2.78 3.04 9.41 6.95 9.99 6.54 7.36 5.52

120 3.05 2.46 6.41 2.84 3.15 3.60 3.00 2.93 2.12 1.90

122 1.44 2.53 11.80 9.40 3.14 4.93 3.73 4.04 4.04 4.34

124 15.95 9.59 4.28 5.41 9.61 9.84 8.88 9.04 8.33 9.54

129 3.71 4.45 3.36 3.15 4.98 6.13 4.68 3.94 4.15 5.92

130 2.89 3.14 1.38 1.75 2.99 2.98 2.71 2.87 2.91 3.08

133 N/A 1.01 3.08 2.48 1.66 1.57 1.75 1.38 1.20 1.94

138 1.80 2.45 6.89 7.59 2.95 2.55 3.05 2.86 2.75 2.75

139 0.10 3.35 15.75 9.78 7.97 5.30 6.00 7.22 6.17 4.65

139U� 6.28 17.30 9.50 10.81 0.30 6.62 4.20 5.11 5.57 14.89

140 12.67 12.86 2.02 4.03 10.81 11.24 8.19 8.22 9.51 6.92

143 0.51 1.01 1.23 0.73 2.04 2.01 4.02 2.01 7.05 4.03

147 1.65 0.97 0.86 0.75 1.10 0.78 1.05 0.50 0.82 0.60
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ROUTE� 2002�RATE 2003�RATE 2004�RATE 2005�RATE 2006�RATE 2007�RATE 2008�RATE 2009�RATE 2010�RATE 2011�RATE

152 0.14 0.32 0.86 0.75 0.89 0.75 0.75 0.96 0.75 1.02
154 4.40 5.74 6.02 5.54 5.64 5.54 4.34 4.45 5.93 5.74
156 12.09 28.22 17.42 19.36 19.73 15.97 12.18 12.21 13.15 17.85
157 4.01 8.53 3.55 4.29 3.86 2.79 4.06 3.00 4.08 3.65
159 0.00 0.33 0.55 1.00 1.77 2.99 2.32 1.88 2.99 2.21
161 0.00 2.24 2.39 4.69 3.65 4.35 3.81 5.21 4.52 6.78
162 0.00 N/A N/A 0.74 0.00 0.00 0.00 2.31 3.08 2.31
163 0.00 N/A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
165 4.73 9.46 18.88 5.65 4.85 10.50 6.44 4.04 9.59 10.50
166 5.58 8.36 7.71 7.89 7.41 5.98 7.14 6.81 7.13 6.50
167 0.00 N/A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
168 5.77 7.39 8.17 8.16 8.02 8.45 8.65 7.79 7.03 7.21
169 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
171 23.25 11.37 11.57 6.33 3.77 7.39 9.02 8.90 7.99 7.24
172 4.83 1.39 1.16 1.86 1.63 9.06 6.95 3.95 2.73 2.18
173 3.81 5.49 4.81 3.19 3.16 3.19 3.61 3.38 1.77 3.25
175 4.09 8.92 2.74 2.90 1.74 3.48 5.78 4.74 4.21 1.58
179 2.01 1.89 4.03 1.19 1.64 1.94 1.49 1.50 2.43 2.38
181 4.34 3.81 3.82 3.07 2.87 3.03 3.33 3.34 2.83 3.18
182 7.09 6.69 9.68 9.87 9.87 9.40 9.26 9.52 7.08 9.75
183 3.87 3.68 4.23 3.70 3.88 3.98 3.04 1.85 2.50 2.87
184 7.10 9.36 11.79 9.60 8.00 8.58 7.18 7.42 6.04 4.58
185 1.62 0.39 5.88 2.75 2.36 4.33 4.31 2.75 2.75 7.47
187 1.17 2.34 16.35 1.75 15.77 15.77 8.73 N/A N/A N/A
195 0.91 1.00 0.93 1.14 0.97 1.19 1.00 1.16 1.21 1.05
202 2.89 2.72 2.90 2.77 2.99 3.09 2.97 2.89 3.10 3.29
206 3.14 3.49 3.51 3.47 3.29 3.33 3.39 3.52 3.61 3.54
208 0.86 1.09 1.21 1.31 1.01 1.23 1.14 1.23 1.27 1.40
278 0.54 0.64 2.72 1.05 1.31 2.10 2.48 3.15 2.36 2.75
280 3.01 3.13 2.78 3.01 3.03 3.10 2.75 2.86 2.67 2.81
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ROUTE� 2002�RATE 2003�RATE 2004�RATE 2005�RATE 2006�RATE 2007�RATE 2008�RATE 2009�RATE 2010�RATE 2011�RATE

284 2.87 3.17 2.59 2.60 2.73 2.21 2.60 3.38 2.47 3.25
287 1.65 1.47 1.40 1.41 1.36 1.45 1.34 1.24 1.30 1.39
295 1.14 1.46 1.60 1.22 1.23 1.29 1.14 1.47 1.55 1.32
322 2.89 2.17 2.04 2.42 2.10 2.48 2.38 2.31 2.01 1.91
324 3.64 N/A 0.00 3.63 3.63 0.00 0.00 10.89 0.00 0.00
439 11.54 9.83 12.44 11.29 9.78 10.11 9.72 8.48 9.46 9.26
440 3.04 2.80 2.11 2.45 2.41 2.54 2.23 2.12 2.42 2.74
495 2.74 4.31 5.60 3.22 2.92 3.46 3.80 3.83 3.07 2.34
524 N/A N/A 2.25 0.75 2.24 2.62 1.12 0.64 0.32 0.64
676 1.42 1.72 2.09 2.36 2.45 2.75 2.80 2.40 2.34 2.28
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YEAR TO DATE - VICTIM CLASSIFICATION BY COUNTY
FATAL ACCIDENT INVESTIGATION UNIT

31

28

42

24

10

16

37

18

23

5

20

52

29

21

40

24

8

12

11

24

11

Crashes

486

20-NOV-12 10:00 AMReport Run:

FOR NOVEMBER 20, 2012

516

Atlantic

Bergen

Burlington

Camden

Cape May

Cumberland

Essex

Gloucester

Hudson

Hunterdon

Mercer

Middlesex

Monmouth

Morris

Ocean

Passaic

Salem

Somerset

Sussex

Union

Warren

Driver Passenger Pedalcyclist Pedestrian

16 8 1 7

16 6 0 8

26 12 0 8

15 4 1 5

5 1 0 5

10 2 1 4

10 7 2 19

13 4 0 2

11 3 1 9

2 2 1 1

9 0 1 10

26 11 1 18

19 4 0 8

16 5 1 2

28 5 4 5

11 4 0 10

7 1 0 1

7 3 0 3

9 2 0 1

12 2 0 10

8 3 0 1

32

30

46

25

11

17

38

19

24

6

20

56

31

24

42

25

9

13

12

24

12

276 89 14 137

County Fatalities

Total

THIS REPORT CONTAINS STATISTICS OF FATAL MOTOR VEHICLE CRASHES THAT HAVE BEEN REPORTED TO
THE NEW JERSEY STATE POLICE FATAL ACCIDENT INVESTIGATION UNIT.

THE STATISTICS CONTAINED IN THIS REPORT ARE PRELIMINARY AND ARE SUBJECT TO CHANGE.
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Figure 11. omparison ofT pes ofVehicJe Involved in Truck Accident in Work 
Zone and on-work Zones for the Years 1993 and 1994 
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Cost of Biofuels 
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INCREASED COST FOR BIODIESEL USE 
 

 
From the Department of Energy report, Clean Cities Alternative Fuels Price Report, July 2012: 
 

Price of diesel in Mid-Atlantic region:     $3.80/gal 
Price of B20 biodiesel in Mid-Atlantic region:  $4.02/gal   2% less efficient than diesel 
Price of B99/B100 biodiesel in Mid-Atlantic region:   $5.24/gal   10% less efficient 
 
Price increase as percentage and factoring in increased fuel usage due to reduced efficiency: 
 
 For B20 fuel:  % incr = ((4.02-3.80)/3.80)*1.02*100 = 5.9% increase in cost 
  
 For B99/B100: % incr = ((5.24-3.80)/3.80)*1.10*100 = 41.8% increase in cost 
 
 

From American Transportation Research Institute report, An Analysis of the Operational Costs of 
Trucking: A 2012 Update, September 2012:  
 

Fuel costs account for 34.6% of the per mile trucking cost in 2011.  Can use B20 biodiesel 
without retrofitting engine if built after 1992. 
 
From Appendix D of the Revised FS: cost to transport to haz waste facility was $168.51/T. 
At 35%, cost of fuel is $58.98/T using regular diesel. 
  
 For B20 biodiesel, increased cost is 58.98*1.059 = $62.46 or an increase of $3.48/T. 
 At 176,000 Tons, cost increase is $612,480. 
 
 For B99/B100 biodiesel, increased cost is 58.98*1.418 = $83.63 or an increase of $24.65/T 
 At 176,000 tons, cost increase is $4.34 Million. 
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Introduction 
 
This TCLP Technical Report was prepared by Mr. Chris Reitman and Mrs. Barbara Forslund and 
represents the opinions of Advanced GeoServices Corp. (Advanced GeoServices) on the subject 
matter described below.  Both Mr. Reitman and Mrs. Forslund have over 25 years’ experience 
dealing with containment issues on large sites impacted with lead and other metals.  Their 
experience covers a wide range of areas, including analyzing and developing appropriate clean-
up levels,  evaluation and selection of appropriate containment technologies for specific sites, 
and managing civil design issues and geotechnical issues associated with proper application of 
containment technologies.  Most of their experience with containment technologies has been on 
large sites managed under the RCRA and Superfund programs.  Mr. Reitman was the lead design 
and certifying engineer on the Jacks Creek Superfund Site, Revere Superfund Site, two Removal 
actions completed in Collinsville, Illinois, a removal action in Atlanta, Georgia, and has 
completed services at the Novak Superfund Site, the Marjol Battery RCRA Site, the Tonolli 
Superfund Site, and three disposal impoundments that were contained in-place in Pennsylvania.  
In total, Mr. Reitman has been involved in the management and containment of over 2,000,000 
cubic yards of metal impacted soils and waste materials.  Ms. Forslund was the certifying 
engineer at the Gould Battery Superfund Site and Marjol Battery RCRA Site, and has overseen 
removal actions in Throop, Pennsylvania, Depew, New York, and Detroit, Michigan and 
provided services at numerous other metals containment sites.  Mr. Reitman and Ms. Forslund 
have worked together for the last twenty years at Advanced GeoServices.  
 
Advanced GeoServices Opinion 
 
NL Industries, Inc. requested Advanced GeoServices to evaluate the costs of certain elements of 
the total off-site removal remedy for the Raritan Bay Slag Superfund Site (the “Site”), like 
Alternative 2 presented in EPA’s Revised Final Feasibility Study Report (“Revised FS”), 
compared to an on-site containment remedy like the Revised FS Alternative 5.  Advanced 
GeoServices has reviewed the documents provided by EPA in the Administrative Record for the 
Site and considered our experience on the above referenced sites.  It is our opinion that EPA may 
have substantially under-estimated the volume of material that will fail the Toxicity 
Characteristic Leaching Procedure (“TCLP”) and will thus have to be treated prior to off-site 
disposal to meet RCRA land disposal restrictions.  This potential underscoping of volume means 
the costs of offsite disposal reviewed by EPA in its decision documents may also be significantly 
underscoped.  It is the opinion of Advanced GeoServices that when TCLP is property evaluated, 
the cost of off-site disposal may be $17 million more than what is presented in EPA’s decision 
documents.  
 
The volume of TCLP Lead is Significantly Higher Than Is Presented in the Revised FS, 
Increasing the Cost of Alternative 2 by $17M 
 
EPA may have significantly underestimated the cost and impact of off-site disposal from the 
Site.  Under the EPA’s preferred alternative (Alternative 2), all material that fails TCLP must be 
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shipped to a hazardous waste treatment facility prior to disposal.  EPA has set a preliminary 
remediation goal (“PRG”) of 400 mg/kg lead.  EPA has arbitrarily concluded that only 20% to 
25% of the material that exceeds this PRG (and that therefore must be sent off-site under EPA’s 
preferred remedy) would fail TCLP.  (See EPA Revised FS, Appendix D, Attachment A p.12 of 
58).  However, the available TCLP data obtained by EPA and analyzed by Advanced 
GeoServices below, which is the only data obtained by EPA, indicates that 100% of the material 
with concentrations above the PRG of 400 mg/kg lead would likely fail TCLP and under EPA’s 
Proposed Plan have to be treated at a Subtitle C facility prior to being disposed offsite.  Since the 
nearest such facilities are in either Yukon, Pennsylvania or Buffalo, New York, this means that 
trucks leaving the Site will have to travel a minimum of 680 miles over a minimum period of 
three days per load.  Based on EPA’s cost information provided in the Revised FS and taking 
into consideration contingencies, design, and management costs, this increase in offsite disposal 
volume would result in a $17 million increase in the cost of EPA’s preferred total offsite remedy 
(Alternative 2).  The breakdown of this estimated cost is presented in Attachment D-1.  
Therefore, the total cost of Alternative 2 could be $103 million, not $78.8 million, as set forth in 
the Revised FS.      
 
Moreover, this difference significantly increases the adverse short-term impacts of the off-site 
disposal remedy, as described in Advanced GeoServices November 27, 2012 Remedy 
Implementation Negative Short-Term Impacts Technical Report, Exhibit C.   
 
EPA should re-evaluate the costs and impacts of its preferred remedy in light of this information 
based on the data presented in the Remedial Investigation Report.  We note this directly impacts 
the cost effectiveness analysis of all of the remedy alternatives presented in the Revised FS 
(except No Action).   
 
Advanced GeoServices Analysis of Total vs. TCLP Lead 
 
Advanced GeoServices analyzed the data available in the Administrative Record to understand 
the relationship between the total lead and the TCLP lead concentrations for soils and sediments 
at the Site.  This relationship is significant in determining whether the excavated soils and 
sediments are considered hazardous or non-hazardous waste for disposal purposes under the 
Proposed Plan.  In the Revised FS cost estimates, EPA assumed that 75% to 80% of the 
excavated soil and sediment depending on the area can be handled as non-hazardous waste and 
be disposed offsite in a Subtitle D landfill without prior treatment (and thus only 20% to 25% 
would have to be treated at a hazardous waste treatment facility prior to disposal).  The basis of 
EPA’s assumptions is cited as “Per Engineer” in Attachment A to Appendix D of the Revised 
FS.  The existing data in the Administrative Record was evaluated to see whether this 
assumption was valid.   
 
Weston Solutions analyzed 12 soil samples for total and TCLP lead and reported the data in its 
Summary Letter Report dated July 2009.  In CDM’s Slag Characterization Study, 
CDM/Schnabel analyzed three samples of slag impacted sand for total and TCLP lead.    
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The results of all of the available testing are shown in the table below: 
 

Source 
Total Pb 
mg/kg 

TCLP Pb 
mg/l 

CDM S-1 1400 8.9 
CDM S-2 650 11 
CDM S-3 980 5.4 
Weston RBS-01A 1600 32 
Weston RBS-02A 1040 11 
Weston RBS-03A 1130 29 
Weston RBS-04A 45 0.0626 
Weston RBS-05A 64 2 
Weston RBS-06A 117 0.932 
Weston RBS-09A 1430 0.451 
Weston RBS-10A 1110 6 
Weston RBS-S59A 2390 10 
Weston RBS-S60A 14200 723 
Weston RBS-S97 198000 561 
Weston RBS-S98 83800 1,230 

 
Plotting the data for samples with total lead below 5000 mg/kg shows a correlation between total 
and TCLP lead: 
 

 
 

y = 0.0066x + 3.166
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Using the regression analysis shown for the values less than 5000 mg/kg lead, the available data 
indicate that a total lead concentration above 278 mg/kg would fail TCLP.  Because this is the 
only available data upon which to evaluate the amount of material that would fail TCLP, it is the 
opinion of Advanced GeoServices that up to 100% of the 81,000 bulk CY of the anticipated 
excavated soils and sediments would require handling as hazardous waste. 
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TCLP Cost Analysis 
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Hazardous Non‐hazardous Cost Total

Total Cost for T&D  $8,727,543 $11,588,744 $20,316,287

Rev. FS Volume of Material (cy) 24,290 79,426

Cost per cy for Material Handling $359.31 $145.91

Hazardous Non‐hazardous Cost Total
Volume of Material (cy) 103,716 0

Cost per cy (see above) $359.31 $145.91

Total Cost  for T&D $37,265,782 0 $37,265,782

Increase due to 
characterization of all material 
as hazardous 

$16,949,495

Notes:
1. Volume of material and cost of T&D taken from EPA Alternative 2 Revised FS Appendix D
2. Characterization based on review of available EPA data

Material Characterized from Available TCLP Data  

Raritan Bay Slag Superfund Site
Cost Increase for All Material being Characterized as Hazardous

Material Characterized in EPA FS

F:\Projects\2007\20071973‐Margarets Creek\Work Documents\Proposed Plan Comments\costs for haz vs. nonhaz
NL-RBS 000106
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Introduction 
 
This Lead Mobility Technical Report was prepared by Mr. Chris Reitman and Mrs. Barbara 
Forslund and represents the opinions of Advanced GeoServices Corp. (Advanced GeoServices) 
on the subject matter described below.  Both Mr. Reitman and Mrs. Forslund have over 25 years’ 
experience dealing with containment issues on large sites impacted with lead and other metals.  
Their experience covers a wide range of areas, including analyzing and developing appropriate 
clean-up levels,  evaluation and selection of appropriate containment technologies for specific 
sites, and managing civil design issues and geotechnical issues associated with proper 
application of containment technologies.  Most of their experience with containment 
technologies has been on large sites managed under the RCRA and Superfund programs.  Mr. 
Reitman was the lead design and certifying engineer on the Jacks Creek Superfund Site, Revere 
Superfund Site, two Removal actions completed in Collinsville, Illinois, a removal action in 
Atlanta, Georgia, and has completed services at the Novak Superfund Site, the Marjol Battery 
RCRA Site, the Tonolli Superfund Site, and three disposal impoundments that were contained 
in-place in Pennsylvania.  In total, Mr. Reitman has been involved in the management and 
containment of over 2,000,000 cubic yards of metal impacted soils and waste materials.  Ms. 
Forslund was the certifying engineer at the Gould Battery Superfund Site and Marjol Battery 
RCRA Site, and has overseen removal actions in Throop, Pennsylvania, Depew, New York, and 
Detroit, Michigan  and provided services at numerous other metals containment sites.  Mr. 
Reitman and Ms. Forslund have worked together for the last twenty years at Advanced 
GeoServices.  
 
Advanced GeoServices Opinion 
 
NL Industries, Inc. (“NL”) has asked Advanced GeoServices to provide an opinion on the 
mobility of the lead contained in the kettle bottom source materials (also called “slag” or “pots”) 
located at the Raritan Bay Slag Superfund Site (the “Site”) and whether the leaching tests 
conducted by EPA and the  sampling of groundwater and surface water  provides data which 
accurately represents current conditions at the Site and provides a sound basis for EPA’s 
conclusion in the Revised Final Feasibility Study Report (“Revised FS”) and the Proposed 
Remedial Action Plan (“Proposed Plan”) that leaching of lead is a potential concern at the Site.  
Advanced GeoServices has reviewed the documents provided by EPA in the Administrative 
Record for the Site.  It is Advanced GeoServices’ opinion that EPA is relying on flawed surface 
water and groundwater data and leaching tests which are not representative or indicative of 
actual Site conditions to conclude that the lead contained in the source materials has significantly 
impacted surface water and groundwater at the Site.  We believe that mechanical weathering is 
the only mobility pathway of any significance for the lead material at the Site.  In the Remedial 
Investigation Errata document in the Administrative Record EPA recognizes the flaws in its 
surface water data.  Likewise, EPA has previously indicated its groundwater data may also be 
flawed.  Despite acknowledging the flaws in the data, EPA has not allowed resampling of 
surface or ground water or corrected its conclusions and appears to rely on the flawed data in its 
decision documents. 
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Comments on RI/FS Process and NRRB Letter to Region 2 
 
Section 1.9 of the Revised FS discusses the mechanisms by which movement of lead from the 
source materials occurs, stating: 
 

Weathering of the slag can release contaminants into the environment and create 
secondary sources (e.g., contaminated soils and sediment).  Erosion of particulates 
and leaching of metals are two of the mechanisms for the release of metals into 
the environment. 
 
Dissolved metals are washed into surface water via tidal flushing or storm water, 
or percolate into the subsurface.  In the surface water, elevated dissolved phase 
lead, arsenic and copper were observed in all three sectors, and elevated lead was 
observed in Area 1.  Dissolved-phase metals in groundwater travel with the 
groundwater flow and discharge to Raritan Bay.   

 
The conclusions that EPA draws regarding remedial action objectives and comparison of 
alternatives are based on this conceptual site model.  However, despite a multi-million dollar 
Remedial Investigation, the critical surface water and groundwater data is flawed and the 
leaching studies conducted do not show a propensity to leach under conditions that were 
intended to mimic the actual Site conditions. 
 
NL informed EPA of the flaws in the surface water and groundwater data informally shortly after 
the Remedial Investigation was issued for review in January 2012, and more formally in its 
February 20, 2012 comment letter (from which critical excerpts are provided below). 
 

The National Remedy Review Board in its July 5, 2012 review memorandum also expressed 
concern over the sufficiency of the groundwater data since only two rounds of sampling were 
performed (NRRB, July 5, 2012 at page 4).  EPA Region 2 also acknowledged the possible flaws 
in the groundwater data as early as July 2011 in an email to Christopher Reitman of Advanced 
GeoServices saying: 

 
The analytical results demonstrate that there is an impact to GW.  However, these 
results could be an anomaly or a false positive as you suggest.  At this time, EPA 
does not believe the GW is a risk driver in the absence of the slag.   
 
Since, there is sufficient GW data to complete the RI/FS, the remedy will be 
managed with this anomaly in mind and EPA will continue to evaluate the GW 
conditions.  Thus, there does not appear to be an advantage to collecting 
additional GW samples at this time. 
 

(July 13, 2011 email from Tanya Mitchell to Christopher Reitman, emphasis added.)   
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In the Errata sheets for the Remedial Investigation (CDM Smith letter dated June 25, 2012) EPA 
made a clarification on how the 2008 surface water data were collected and provide revised 
tables noting the data as potentially biased high.  
 
Nevertheless and despite multiple requests, EPA did not allow NL to collect additional surface 
water and groundwater samples, using proper procedures, which would have helped clarify this 
important issue.  Consequently, key decisions regarding the Site remedy were made on the basis 
of flawed data, impacting the reliability of the resulting conclusions.   
 
Further, Advanced GeoServices notes the leaching tests conducted by EPA and its contractors 
are highly variable, and in the tests designed to mimic field conditions show the slag is not 
mobile.  Leach testings and analysis was conducted by Schnabel and they summarize the slag 
leaching results as follows: 
 

Most interesting of all, the SPLP-Pb (lead) concentrations [leaching test] are 
non-detectable despite total metal concentrations on the order of 43,000 to 
52,000 mg/kg (4.3% to 5.2 wt%).  Very similar leaching behavior was observed 
under DIW [the Deionized Water Leach Test] extraction conditions (Table 18).  
 
The extremely low metals leaching behavior of the crushed slag under SPLP 
and DIW extraction conditions stresses the importance of the influence of 
mineralogy, morphology, matrix effects and system pH on metals mobility.  
[p.22] 

 
This testing suggests that the slag effectively binds the metals under the field conditions (i.e., pH, 
Eh, etc.) and the metals are not mobile in the existing environment at the Site.   
 
Although the goal of the tests was to understand leaching behavior under a variety of conditions, 
we agree with EPA’s contractor that overall the tests do not model field conditions within the 
Raritan Bay area accurately. CDM makes this clear in their report where they state: 
  

The TCLP test is a regulatory classification test and was developed to simulate 
testing in landfills (low pH and organic acids).  Therefore the TCLP results are 
not representative of conditions or metal concentrations anticipated at the 
Raritan Bay Slag Site.  Leaching with DIW [deionized water] is more 
representative of rain water or sea water.  However, the DIW leaching test 
used a crushed slag sample.  The freshly exposed surfaces and high surface 
area in the DIW test do not represent conditions at the site.  Due to these 
laboratory conditions, the metals concentrations from the DIW tests would 
typically be higher than those observed at the site.  With the use of core (vs. 
crushed) samples the SDL tests using DIW probably most closely simulate 
actual conditions. However, conditions at the site typically represent an open 
system and the orange/rust colored precipitate observed during the SDL tests 
would not typically be present at the site.  As previously discussed, the high 
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chloride content of the seawater will also potentially increase lead 
concentrations when compared to DIW or rain water.  In all cases, the variable 
amounts of leaching solution at the site (seawater or rainwater) compared to 
the fixed amounts used in the laboratory leaching tests will also affect metal 
concentrations. (CDM, Slag Characterization and Leaching Evaluation, 
September 2011, p. 23) 

 
Advanced GeoServices agrees that the range of tests conducted generated highly variable results 
and that conclusions regarding the leachability of the slag materials are difficult to draw without 
site-specific testing of slag materials with bay water.  We also agree that the SDL tests which 
show the least amount of leaching are the most representative of site conditions.  The variability 
in the results is due to differences in the specific leachate agents used in the leachability testing 
conducted, the variable amount of the leachate used in testing compared to actual field 
conditions, the uncertain impacts from chlorides, the high amount of potential mixing under true 
Site conditions, and the open environment within the bay at the Site.    
 
Rather than rely on contrived and hypothetical leaching analysis in the laboratory, we believe the 
best data to be used for important decisions is the field data, i.e., actual groundwater and surface 
water data.  As noted above and described in more detail below, the limited high quality 
characterizations do not show significant impacts in surface water or groundwater.  
Unfortunately, overall the groundwater and surface water characterizations are incomplete and 
not suitable for the magnitude of decisions being based upon them.    
 
Details of the specific concerns with previous surface and groundwater data presented within the 
Remedial Investigation are provided below.   
 
Comments on RI Data from February 20, 2012 Letter 
 
As noted above, the problems with EPA’s surface water and groundwater data collection were 
described in NL’s February 20, 2012 comment letter on the Remedial Investigation.  The 
relevant excerpts from that comment letter are presented below:  
 

Most of the RI Surface Water Sampling Data is Not Representative of Site 
Conditions 
 
The surface water data from the pre-RI sampling event in September 2008 
which identified elevated metals is based on dissolved lead samples that were 
collected incorrectly and should be rejected.  This means there is no accurate 
and representative data which indicates the slag pots are leaching to surface 
water.  Statements and conclusions based on this data found throughout the RI 
therefore are unsupported and inaccurate.  The most representative data comes 
from the April 2011 sampling event (which was conducted using appropriate 
methodologies) which shows that lead is not present in the dissolved fraction 
and thus is not leaching from the slag pots. 
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One issue with the September 2008 data is that the “dissolved” metals samples 
appear to have been preserved with acid in the field, prior to filtering.  This 
technique was contrary to best practices, and resulted in unreliable data.  The 
New Jersey Department of Environmental Protection’s “Field Sampling 
Procedures Manual,” for example, makes clear that “[w]hen filtration is 
performed, it must be done immediately upon sample collection and prior to 
sample preservation.  The sample may not be transferred to the laboratory for 
filtration and preservation nor may it be preserved prior to filtration.” (Aug. 
2005, p. 140).  As noted in the Manual, “[a]cidification of an unfiltered sample 
will dissolve some particulate matter, thereby raising the original metals content 
by releasing adsorbed metals into solution.”  (p. 139).  That is what happened in 
the case of the September 2008 samples.  The acid in the sample collection 
containers dissolved the particulate and suspended matter (containing the non-
dissolved lead) and made the lead appear to be dissolved.  In other words, lead 
that was not dissolved under natural conditions became dissolved in the samples 
because of the collection techniques used.  This means the dissolved lead 
concentrations identified in the RI for the critical areas close to the slag pots 
(Areas 1 and 8) are incorrectly biased high.   
 
That the September 2008 surface water data was preserved in acid without field 
filtering is supported by several lines of evidence: 

 
A. The dissolved metals data from the September 2008 sampling event 

provided in Attachment A shows the dissolved and total lead 
concentrations are essentially the same.  However, the dissolved 
concentration should be less because the suspended fraction has 
been removed.  This anomaly was noted in the RI report in Section 
4.3.2.1, but was incorrectly attributed to non-homogeneity in the 
samples without consideration of either (1) the faulty sampling 
techniques, or (2) the combination of “activity-based” samples 
with non-biased sample results (which is discussed in more detail 
below). 
 

B. The description of the field collection within the January 2009, 
Weston Solutions, Inc. “Summary Letter Report, Raritan Bay Slag, 
Old Bridge and Sayreville, New Jersey” (provided in Attachment 
B) does not describe field filtering.  Subsequent sampling summary 
reports do specifically call out the field filtering of surface water 
analyzed for dissolved lead, confirming that the absence of a 
reference to field filtering in the September 2008 sampling event 
means that it was not performed.  Moreover, results from those 
subsequent sampling events show significantly lower 
concentrations of dissolved lead and other metals relative to totals. 
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C. Likewise, the field notes provided as Attachment C also do not 
describe field filtering of the surface water samples collected 
during the September 2008 sampling event, again confirming that 
field filtering was not performed. 

 
A second issue with the surface water sampling data arises from the fact that 
certain samples were intentionally agitated to place sediment into suspension 
(called "activity-based" samples) prior to placement into sample containers, thus 
increasing the lead content.  The problem is that this difference in sampling 
techniques was not taken into consideration in evaluating the data in the RI and 
the Risk Assessments.  When this data was used in the RI and the Risk 
Assessments, no reference or note was added regarding the special nature of the 
samples and the resulting intentionally high bias.  Instead, it appears that the 
activity-based samples were considered alongside the other samples as if they 
were collected using the same techniques and represented the same Site 
conditions.  In other words, it appears that the fact that certain samples were 
activity-based was inadvertently lost when the data was incorporated into the RI 
analysis.   
 
These deficiencies are significant for the following reasons: 

 
 First, all of the data from the RI surface water sampling for total 

and dissolved lead collected in this area in Fall 2010 was rejected 
during data validation.  Samples taken in April 2009 were taken 
from areas where slag is not present.  So, with the September 2008 
dissolved lead data being flawed as described above, this means 
no accurate and representative surface water data were used in the 
RI to assess the impact of slag pots in the Seawall and Western 
Jetty areas of concern.  In other words, the conclusions set forth in 
the RI are completely without supporting data. 

 
 Second, not only are the RI conclusions not supported by data, 

those conclusions (as well as those in the Human Health and 
Ecological Risk Assessments) likely are affirmatively wrong.  The 
conclusion that the slag pots are leaching into the surrounding 
ocean at high concentrations is based upon the September 2008 
data showing high lead levels in the surface water.  However, as 
discussed above, all of the samples are biased high, providing an 
inaccurate and misleading picture of how much lead is dissolved in 
the surface water under natural conditions.   

 
 Third, this misleading picture of actual Site conditions based upon 

the biased-high data appears to be driving the USEPA’s 
conclusions in the RI and Risk Assessments as to the risks and 
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pathways of concern.  Furthermore, although the FS has not yet 
been issued, informal conversations with USEPA personnel 
suggest that the USEPA is forming remedial action preferences 
based upon its perceptions as to the leachability of the lead in the 
slag pots. An incorrect perception as to the leaching potential of 
the slag pots could lead the USEPA toward a preference for 
remedial actions that are much more time consuming, expensive 
and disruptive than necessary to protect public health and the 
environment. 

 
Samples collected in April 2011 from Area 2 appear to have been collected 
properly and without agitation.  However, those samples, although reported in the 
RI, were collected too late to be included in the risk assessment or other data 
evaluation in the RI.  Those sample results show much lower total lead than the 
“activity-based” samples (3.8 ug/L as compared to 1450 ug/L), and the dissolved 
lead concentrations are all below the detection limit in the April 2011 data set.  
This data set, albeit very small (five samples with one field duplicate) for such a 
critical issue, is the only valid data set available to assess the actual impact of the 
slag pots on the surface water, but it was not used at all in the data analysis in the 
RI.  That the dissolved lead concentrations in surface water near the slag pots is 
low makes sense.  Our experience at other sites has shown that the slag pots are 
inert, and do not leach unless exposed to acidic or basic environments.  The pH of 
the ocean water near the Site was measured at 7.02 – essentially perfectly 
neutral.  Under such conditions, leaching of lead from the slag pots would not 
occur. 
 
Additional data should be collected to understand the actual surface water 
conditions in the areas in question.  NL proposes to collect 10 new surface water 
samples from near the Seawall.  The samples will be collected in accordance with 
best practices (including field filtering prior to preservation) to avoid the problem 
that rendered the September 2008 data faulty.  NL can collect the samples at the 
same time that NL accesses the Site for the test pit study.  We believe additional 
surface water data will demonstrate the slag pots are inert and are not leaching 
into the surrounding areas, which will significantly alter the evaluation of the 
risks posed by the slag pots and what remedies may be necessary to protect 
human health and the environment.  But regardless of what the additional 
sampling shows, having reliable data to support the conclusions that will be 
drawn regarding the risks and remedies at the Site is essential. 
 
Groundwater Sampling Data Also is Not Representative of Site Conditions 

 
Turbidity may be creating false positives for lead in groundwater, thus 
mischaracterizing groundwater conditions at the Site.  Although lead in 
groundwater does not drive Site risks, it directly and fundamentally impacts the 
Conceptual Site Model which will be the basis of multi-million dollar decisions 
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on the need for a bottom liner and/or treatment to reduce Site risks.  Our 
previous experience on over ten similar sites is that lead in the form of slag and 
slag pots is inert and does not leach to groundwater unless acidic or basic 
conditions are present.  We believe additional sampling of groundwater should 
be conducted and this sampling should include both total and dissolved lead 
and other metals to understand whether the extreme expense associated with 
treatment or a bottom liner would actually provide any risk reduction at all at 
the Site.   
 
NL previously brought this turbidity issue to the attention of the USEPA, and 
USEPA acknowledged the possibility of issues with the reliability of the data.  We 
have experienced very similar turbidity related mischaracterizations and false 
positive readings in groundwater at the Jack’s Creek and Tonolli Superfund Sites 
in Pennsylvania, the Gould Superfund Site in Portland, Oregon and at smelter 
sites in Tennessee and Indiana.  On at least three of these sites, USEPA or the 
state oversight agency believed a lead plume existed, yet the high lead 
concentrations in the initial site samples were later proven to be related to high 
turbidity, poor well installation and/or development techniques, and/or poor 
sampling techniques.  We believe this is the case at the RBS Site as well.  The 
following lines of evidence suggest the total lead concentrations measured in 
groundwater are not due to the presence of a dissolved phase lead plume at the 
Site that would be indicative of the slag pots leaching: 

 
 Well MW-10D is located immediately adjacent to the Seawall, as 

shown on Attachment D, in an area known to have high 
concentrations of lead in the pots and the underlying soils.  Well 
MW-10D had lead concentrations of 18.1 ug/l and 79.5 ug/l.  It is 
our experience that despite all the precautions taken during 
drilling, minor levels of cross contamination are almost always 
driven down during well installation activities.  This likely is from 
soil/sediment on the auger’s flights and may also be from materials 
on the spoons driven to collect samples.  The extremely low 
concentrations of lead measured in groundwater could be created 
by just 1 part per million lead in soil from the overlying soils being 
driven downward during well installations and becoming 
entrained in a turbid groundwater sample.  This would cause a 
spike of the groundwater which exceeds the standards being used 
at the Site.   

 
 Turbidity readings during development of MW-10D were recorded 

as ER2 or ER3 on the Well Development Record from October 28, 
2010 provided as Attachment E.  We believe this code used by the 
field technician indicates there was an error reading the turbidity 
because it exceeded the instrument range.  When the well was 
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sampled the first time on January 5, 2011, the turbidity could not 
be reduced below 50 NTU and when the well was resampled on 
April 6, 2011, the turbidity could not be reduced below >999 
NTUs as shown on Attachment F.  These well development and 
sampling records indicate the water had high turbidity, and the 
reported lead results should not be considered representative of 
the groundwater conditions.  It is commonly our experience that 
the wells which are most difficult to develop are the wells which 
have the highest lead concentrations, consistent with being false 
positive results.  

 
 Well MW-10S is located adjacent to MW-10D, immediately 

adjacent to the Seawall.  Well MW-10S had lead concentrations of 
107 ug/l and 36.6 ug/l.  The RI documents indicated this area has 
high lead concentrations in soil/sediment and the lead in sediments 
underlying the seawall could have easily be driven down and 
mobilized during well installation activities.  We note that this well 
is screened from 7 to 17 feet below grade and several feet of 
impacted sediment is likely found beneath the seawall itself.  This 
means the top of the well screen could easily be in or just below 
the impacted sediment in the seawall impacted area.  Despite this, 
a bentonite filter pack seal was not placed at the top of the well 
screen to separate the potentially impacted sediments and the 
groundwater.  This means development and purging activities 
would be prone to actually pull the overlying lead impacted soils 
into the well.  The first sampling event had a concentration of 
107µg/l lead and the second sampling event had a concentration of 
36.6 µg/l lead.  We believe the significant downward trend in the 
readings may be attributed to the additional purging activities 
which eliminated some of the potential to cross contamination 
impacts from drilling activities and helped to reduce the turbidity 
in the well. 

 
 We also note well MW-10S had high salinity due to the ocean 

influence.  This means groundwater in this zone would be 
considered a New Jersey Class III aquifer, rather than a Class II 
aquifer, because the water could not be used as drinking water 
without significant treatment.  Thus, the use of drinking water 
action levels at this well as the screening criteria in the RI was not 
appropriate.  

 
 Well MW-12S had a measured lead concentration of 20.4 µg/l 

which is slightly above the USEPA’s federal Action Level for lead 
in drinking water.  This well has impacted material above it which 
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could have easily been driven down during the well installation 
activities and mobilized with turbidity during sampling.  We note 
that the well is screened from 6 to 16 feet and several feet of 
impacted soil and slag could be found in the area.  This means the 
top of the well screen could easily be in or just below the materials 
impacted with lead.  Despite this, a bentonite filter pack seal was 
not placed at the top of the well screen to separate the potentially 
impacted soil and slag and the groundwater below.   

 
 The well sampling records indicate well MW-12S also has a high 

salinity due to the ocean influence and the water in this area would 
not be considered a New Jersey Class II aquifer, so the use of the 
drinking water action levels as screening criteria for this area was 
not appropriate. 
 

Lastly, Well MW-11S, identified on Attachment D, is the background well 
for the Site.  It exceeded the Site screening level of 5 µg/l for lead with a 
reported lead concentration of 7.3 µg/l.  Unfortunately, it was only 
sampled once so it is difficult to get an understanding of the natural 
variability of the groundwater background.  However, using a factor of 
two to account for the natural background variability would result in a 
lead level of about 15 µg/l being used for screening.  Using this 
concentration as a Site background screening level, which also 
corresponds to the USEPA federal Action Level for lead in drinking water 
(i.e., the lowest concentration which can reasonably be expected from 
drinking water sources at the tap), only 3 wells are found to exceed this 15 
µg/l Action Level.  The wells with lead concentrations above this USEPA 
Action Level are MW-10S (107 µg/l, and 36.6 µg/l), MW-10D (18.1 µg/l 
and 79.5 µg/l), and MW-12S (20.4 µg/l).  As described previously, these 
wells had either construction or sampling technique deficiencies that 
caused the lead concentrations above the standard and the results are not 
likely representative of aquifer conditions.  Also, the incorrect standard 
(drinking water) was applied in the RI in error as the groundwater in this 
area cannot be used as drinking water without significant treatment to 
remove its natural salinity. 
 

In short, we believe that the existing data are not representative of groundwater 
conditions at the Site and do not support the need for a bottom liner or the need to 
treat the lead, which appears to be inert, to reduce leachability.  NL believes it is 
critical to resample these 3 wells and the background well for total and dissolved 
lead to eliminate the turbidity effects and accurately characterize site 
groundwater before any conclusion regarding potential impacts of metals to the 
groundwater are reached.   NL proposes to take additional samples for total and 
dissolved metals from each of the four above-mentioned wells.  We will use best 
sampling practices (including low-flow purging and sampling methods) to avoid 

NL-RBS 000117



 

Page 11 of 11 

the turbidity effects that likely impacted the previous samples.  We believe that the 
results of the additional groundwater sampling will confirm that lead levels in the 
groundwater near the Seawall are consistent with background levels, and that 
lead from the slag pots is not leaching into the groundwater.  Groundwater at the 
Site is only very weakly acidic (pH of between 5 and 6), which is not enough to 
cause leaching of lead from the slag pots. 

 
Conclusion 
 
EPA does not appear to have taken into account in the Revised FS or other decision documents 
that its surface water and groundwater data is likely flawed and there is no reliable data that can 
serve as the basis for a conclusion that the lead source materials at the Site are actually leaching 
into surface or groundwater.  Indeed, the few reliable data that are available indicate that despite 
being uncontrolled in the environment and subject to wave action for over 40 years, the lead in 
the source materials is only mobile by way of mechanical weathering.  It is not leaching to 
surface or groundwater even in its current state.  EPA must collect representative and reliable 
data to the extent it will rely on that data for critical remedy decisions. 
 

NL-RBS 000118



 

Exhibit F to NL’s Comments 
 

PRINCIPAL THREAT WASTE TECHNICAL REPORT 
 

RARITAN BAY SLAG SUPERFUND SITE 
PROPOSED PLAN 

 
 
 
 
 
 
 
 

Prepared By: 
 

 
 
 
 
 
 
 
 
 

November 27, 2012 
Project No.: 2007-1973 

NL-RBS 000119



 

Page 1 of 4 

Introduction 
 
This Principal Threat Waste Technical Report was prepared by Mr. Chris Reitman and Mrs. 
Barbara Forslund and represents the opinions of Advanced GeoServices Corp. (Advanced 
GeoServices) on the subject matter described below.  Both Mr. Reitman and Mrs. Forslund have 
over 25 years’ experience dealing with containment issues on large sites impacted with lead and 
other metals.  Their experience covers a wide range of areas, including analyzing and developing 
appropriate clean-up levels,  evaluation and selection of appropriate containment technologies 
for specific sites, and managing civil design issues and geotechnical issues associated with 
proper application of containment technologies.  Most of their experience with containment 
technologies has been on large sites managed under the RCRA and Superfund programs.  Mr. 
Reitman was the lead design and certifying engineer on the Jacks Creek Superfund Site, Revere 
Superfund Site, two Removal actions completed in Collinsville, Illinois, a removal action in 
Atlanta, Georgia, and has completed services at the Novak Superfund Site, the Marjol Battery 
RCRA Site, the Tonolli Superfund Site, and three disposal impoundments that were contained 
in-place in Pennsylvania.  In total, Mr. Reitman has been involved in the management and 
containment of over 2,000,000 cubic yards of metal impacted soils and waste materials.  Ms. 
Forslund was the certifying engineer at the Gould Battery Superfund Site and Marjol Battery 
RCRA Site, and has overseen removal actions in Throop, Pennsylvania, Depew, New York, and 
Detroit, Michigan and provided services at numerous other metals containment sites.  Mr. 
Reitman and Ms. Forslund have worked together for the last twenty years at Advanced 
GeoServices.  
 
Advanced GeoServices Opinion 
 
NL Industries, Inc. asked Advanced GeoServices to provide an opinion with regard to whether 
EPA has properly designated the material at the Raritan Bay Slag Superfund Site (the “Site”) as 
“principal threat waste.”  Advanced GeoServices has reviewed the documents provided by EPA 
in the Administrative Record for the Site and the EPA principal threat waste guidance.  It is 
Advanced GeoServices’ opinion that EPA did not conduct a proper principal threat waste 
analysis in either the Revised Final Feasibility Study Report (“Revised FS”) or the Proposed 
Remedial Action Plan (“Proposed Plan”) and classifying the Site materials as principal threat 
wastes is a misapplication of EPA guidance.  Further, and more importantly, EPA improperly 
identified all the materials above the clean-up level at the Site as principal threat wastes.  This is 
inconsistent with EPA guidance and does not take into account the unique characteristics of the 
source material at the Site.  This improper analysis from the Revised FS was carried over into the 
Proposed Plan.    
 
In its decision documents, EPA designates all material at the Site that is subject to removal or 
containment under the various remedial alternatives (i.e., all slag, battery casings and soil or 
sediment containing greater than 400 mg/kg lead) as “principal threat waste.”  This 
characterization is incorrect and inconsistent with EPA guidance on principal threat waste.  
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In “A Guide to Principal Threat and Low Level Threat Wastes” (OSWER document #9380.3-
06FS dated November 1991), EPA defines principal threat wastes as “those source materials 
considered to be highly toxic or highly mobile that generally cannot be reliably contained or 
would present a significant risk to human health or the environment should exposure occur.”  
The guidance goes on to state:  
 

Determinations as to whether a source material is a principal or low level threat 
should be based on the inherent toxicity as well as a consideration of the physical 
state of the material (e.g., liquid), the potential mobility of the wastes in the 
particular environmental setting, and the lability and degradation products of the 
material…The identification of principal and low level threats is made on a site-
specific basis.  In some situations, site wastes will not be readily classifiable as 
either a principal or low level threat waste, and thus no general expectations on 
how best to manage these source material of moderate toxicity and mobility will 
necessarily apply. [NOTE: In these situations, wastes do not have to be 
characterized as either one or the other.  The principal/low level threat waste 
concept and the NCP expectations were established to help streamline and focus 
the remedy selection process, not as a mandatory waste classification.]  (EPA, 
1991, A Guide to Principal and Low Level Threat Wastes, p. 2) 

 
The analysis that EPA conducted in the Revised FS does not meet the standard laid out in the 
guidance document and does not accurately characterize the risks associated with the Site 
materials.  The kettle bottom source material (also called “slag” or “pots”) and battery casings at 
the Site are solid; they do not produce liquids nor do they degrade with time.  Their threat and 
potential to impact human health and the environment is derived first and foremost from direct 
exposure/contact with the high concentrations of lead, and the mobility of the lead is derived 
from mechanical erosion due to weathering and wave action. These materials have been present 
at the Site for over 40 years, fully exposed to the elements and they have maintained their 
essential physical integrity overall.  See November 27, 2012 Advanced GeoServices Lead 
Mobility Report for more information on the mobility of lead at the Site.  EPA’s risk assessment 
shows that current risks at the Site, even with this material totally uncontrolled, are low.  
Moreover, in the Revised FS, EPA admits that slag and lead-impacted material can be safely 
contained in a manner that would be fully protective of human health and the environment and 
would be effective and permanent over the long term.  See Revised FS §§ 4.5.1, 4.5.3. 
 
The inherent threat associated with the Site materials is directly related to the material’s lead 
concentrations.  While the 1991 guidance states that there is no ‘threshold level” of risk 
established to identify principal threat waste, in later guidance, Rules of Thumb for Superfund 
Remedy Selection (OSWER document #9355.0-69 dated August 1997, p 11), EPA states “a 
general rule of thumb is to consider as a principal threat those source material with toxicity and 
mobility characteristics that combine to pose a potential risk several orders of magnitude greater 
than the risk level that is acceptable for the current or reasonably anticipated future land use, 
given realistic exposure scenarios.”  The 400 mg/kg PRG established at the Site is based on 
residential exposures, which is even more stringent than what was considered as a reasonably 
anticipated future land use in the Human Health Risk Assessment where the future land uses at 
the Site were considered recreational, trespassing, and worker exposures.   
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EPA guidance on principal threats specifically indicates that not all source material should be 
considered principal threat waste.  EPA’s principal threat guidance states: “treatment for all 
waste will not be appropriate or necessary to ensure protection of human health and the 
environment, nor cost effective.” (EPA, 1991, A Guide to Principal Threat and Low Level 
Wastes, p.1).  At the Jack’s Creek Superfund Site in Pennsylvania, similar to the RBS Site, EPA 
Region 3 initially classified all materials above an arbitrary concentration of 400 mg/kg as 
principal threat wastes.  In its review of EPA’s proposed plan at this site, the National Remedy 
Review Board (“NRRB”) (memo from Bruce Means to Thomas Voltaggio dated September 6, 
1996) commented: 
 

"Specific concerns [identified by the NRRB] include the following elements that 
were not clearly defined: site specific remedial action objectives (including a 
clear rationale for determining a principal threat level for lead in soils above 
which treatment is necessary), [emphasis added] and current and future impacts 
on groundwater.  These concerns along with other recommendations are 
described below. 
 
First, the Region should clarify the rationale for how contamination will be 
addressed in the context of site-specific remedial action objectives.  For example, 
if treatment in alternative nine is preferred because contaminant levels greater 
than 10,000 ppm lead are believed to constitute a principal threat at this site, the 
Region should more thoroughly explain the basis for determining this lead 
concentration [emphasis added].  The Preamble to the NCP sets out a program 
expectation regarding the treatment of principal threats wherever practicable, 
and defines a principal threat"...as wastes that cannot be reliably controlled in 
place, such as liquids, highly mobile materials (e.g., solvents), and high 
concentrations of toxic compounds (e.g., several orders of magnitude above levels 
that allow for unrestricted use and unlimited exposure). 
 
The NRRB acknowledges that lead concentrations at the Jack's Creek Site are 
sufficiently, high (up to 160,000 PPM) as to constitute a principal threat at some 
level.  However, the Regional rationale for determining the principal threat 
level above which treatment is practicable and deemed necessary is unclear.  
Such a level should be determined on a site-specific basis and may be justified 
in several different ways [emphasis added].  The Region should refer to "A Guide 
to Principal Threat and Low Level Threat Wastes" Superfund Publication 9380.3-
06FS, dated November 1991 for additional information…It is important to 
remember that while the NCP expectations and the principal threat guidance 
support the development of alternatives, the selection of an appropriate waste 
management strategy is determined ultimately through the remedy selection 
process outlined in the NCP (i.e., all remedy selection decisions are site-specific 
and must be based on a comparative analysis of the alternatives using the nine 
criteria). 
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As it initially did at the Jack’s Creek Site, EPA has failed to provide a clear rationale for 
determining whether a principal threat exists based on any specific analysis at the RBS 
Superfund Site.  However, even if some of the materials do qualify as a principal threat waste, it 
is clear that classifying all material above 400 mg/kg as principal threat waste materials is not 
appropriate. 
 
As set forth above, EPA has already concluded that the material at issue can be safely contained 
either on-site or off-site.  Based on the experience of Advanced GeoServices, this conclusion is 
correct because of the physical and chemical stability of the material at issue.  On-site 
containment of similar materials has been the selected remedy at numerous sites throughout the 
country as described in the November 27, 2012 Advanced GeoServices On-Site Containment 
Cell Technical Report.  If anything, the slag material at this Site is even less mobile than the lead 
in impacted soils and sediments that are routinely contained at Superfund Sites, including 
residential sites, around the country.  Containment removes the direct contact threat and the 
potential for mechanical erosion, which are the only realistic threats associated with the Site 
materials.  In a containment remedy, the materials would not pose a significant risk if they were 
exposed since any breach in the containment facility would be limited in duration such that direct 
contact risks would not develop and no mechanical breakdown would occur since the materials 
are inherently stable and they would not be exposed to wave action, the primary cause of 
contaminant migration demonstrated at the Site.  The inherent tendency of lead to bind to soils 
under neutral water conditions, which are the actual conditions at the Site, would also forestall 
migration through the subsurface.  For all of those reasons, the material that must be addressed at 
the Site does not qualify as principal threat waste. 
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Introduction 
 
This Separations Technology Technical Report was prepared by Mr. Chris Reitman and Mrs. 
Barbara Forslund and represents the opinions of Advanced GeoServices Corp. (Advanced 
GeoServices) on the subject matter described below.  Both Mr. Reitman and Mrs. Forslund have 
over 25 years’ experience dealing with containment issues on large sites impacted with lead and 
other metals.  Their experience covers a wide range of areas, including analyzing and developing 
appropriate clean-up levels,  evaluation and selection of appropriate containment technologies 
for specific sites, and managing civil design issues and geotechnical issues associated with 
proper application of containment technologies.  Most of their experience with containment 
technologies has been on large sites managed under the RCRA and Superfund programs.  Mr. 
Reitman was the lead design and certifying engineer on the Jacks Creek Superfund Site, Revere 
Superfund Site, two Removal actions completed in Collinsville, Illinois, a removal action in 
Atlanta, Georgia, and has completed services at the Novak Superfund Site, the Marjol Battery 
RCRA Site, the Tonolli Superfund Site, and three disposal impoundments that were contained 
in-place in Pennsylvania.  In total, Mr. Reitman has been involved in the management and 
containment of over 2,000,000 cubic yards of metal impacted soils and waste materials.  Ms. 
Forslund was the certifying engineer at the Gould Battery Superfund Site and Marjol Battery 
RCRA Site, and has overseen removal actions in Throop, Pennsylvania, Depew, New York, 
Detroit, Michigan and provided services at numerous other metals containment sites.  Mr. 
Reitman and Ms. Forslund have worked together for the last twenty years at Advanced 
GeoServices.  
 
Advanced GeoServices Opinion  
 
The alternatives developed in the Revised Final Feasibility Study (“Revised FS”) for the Raritan 
Bay Slag Superfund Site (the “Site”) did not include any on-site or off-site treatment, other than 
the treatment required to meet land disposal restrictions.  NL Industries, Inc. has asked Advanced 
GeoServices to provide an opinion on whether additional analysis should have been conducted 
on soil separation and treatment technologies in the Revised FS.  Advanced GeoServices 
reviewed the documents in the Administrative Record for the Site, spoke to experts in the field of 
soil separation technologies, and conducted bench top evaluations of magnetic separation 
techniques to evaluate this issue.  It is Advanced GeoServices’ opinion that soil separation and 
washing technologies would likely work on many of the materials at the Site and additional 
analysis should be conducted to understand the impact of this type of treatment on the 
alternatives considered in the Revised FS.  Successful implementation of soil washing 
technologies could drastically reduce the amount of material that needs to be sent off-site or 
contained on-site, since the 400 mg/kg lead preliminary remediation goal adopted by EPA means 
that only 0.04% of the material at this concentration is impacted by the lead.  Separation of this 
0.04% impacted fraction from the remainder of the material could drastically reduce the volume 
of material that must be addressed by the remedy at the Site.  This type of analysis of on-site 
treatment technologies is a directive specified in CERCLA guidance.   
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EPA has apparently rejected other treatment technologies to reduce volume, toxicity, or mobility 
of contaminated soils or sediments, such as soil washing or mechanical separation techniques 
because a preliminary “sieving” analysis conducted by EPA’s contractor showed that lead slag 
particles were present across the gradation of the sand according to the report prepared by 
Schnabel (Schnabel, Characterization Report for the Development of Stabilization Approaches, 
September, 2011, Tables 5, 6 and 7)  In other words, because there were slag particles in the 
coarse fraction, the medium fraction, and the fine fraction of the sands analyzed, EPA apparently 
assumed nothing could be done to limit the amount of lead impacted sand and all of it must be 
contained on-site or shipped off-site.  When the NRRB raised the concern that mechanical 
separation techniques were not being seriously considered, EPA Region II responded: 
 

Mechanical size separation technology was not considered because the 
contamination exists in both the fine fraction as well as the coarse fraction, as 
indicated in the fractionation results during the characterization study of the slag 
and contaminated sediment.  (EPA Memo, NRRB Recommendations, September 
17, 2012, p.6) 

 
EPA failed to consider whether other physical separation techniques (such as “gravity 
separation,” “magnetic separation” or “soil washing” techniques) could be used separately or 
combined to reduce the volume of impacted soils and sediments that must be addressed at the 
Site.   
 
Carl Seward of ART Engineering, LLC, a contractor that has successfully implemented soil 
washing procedures at other sites in this region, has reviewed the Schnabel report and other Site 
information and has concluded that this Site would actually be a prime candidate for a soil 
washing treatment program that could reduce the volume of material that must be addressed.  
Such a remedy would be consistent with CERCLA’s mandate that remedies including on-site 
treatment be preferred over off-site disposal remedies. See 42 U.S.C. § 9621(b).   
 
Attachment G-1 to this Report contains a letter from Mr. Seward summarizing how he has 
employed this type of separation technologies at other sites and how he believes, based on his 
experience, that this would be a viable technology at the Site.  Also attached is a letter of 
recommendation ART Engineering received from Ronald Naman, a Remedial Project Manager 
from Region 2, after ART Engineering implemented a similar program at another site in New 
Jersey. 
 
We believe the Revised FS should be updated to include consideration of soil washing, a volume 
reduction treatment technology, or at a minimum the Record of Decision should provide for such 
an approach to be incorporated into the Remedial Design process.  A pilot scale test may be 
necessary prior to remedy implementation. 
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ART Engineering, LLC 
12526 Leatherleaf Dr. 
Tampa Florida, 33626 
Phone: 813-855-9852 
www.art-engineering.com 

”Technology for a 
clean environment” 

October 29, 2012 

Christopher T. Reitman P.E. 
Advanced GeoServices 
1055 Andrew Drive, Suite A 
West Chester, PA  19380-4293 

Re: Potential Soil Washing at Raritan Superfund Site 

Dear Mr. Reitman, 

ART Engineering LLC (ART) has 20+ years of experience in the use of soil separation/washing 
(soil washing) for a wide range of projects. ART has designed many different type soil washing 
projects at various Superfund Sites in US and around the world. This includes us of soil washing 
to remediate over 400,000 tons of material at two Superfund Sites in New Jersey: 1) King of 
Prussia Superfund Site in Winslow, NJ and 2) Vineland Chemical Superfund Site, Vineland, NJ. 
Both projects were a great success. The sandy nature of the soils in New Jersey is generally very 
favorable for use of soil washing. 

ART has reviewed the available data regarding the Raritan Superfund Site. The data indicates  
this project has all the right characteristics (moderate contaminant level, large soil volume, and 
favorable grain size distribution with low fines content) to be a good candidate for use of physical 
separation based soil washing. There is no basis to say that soil washing will not be effective on 
this project.  Previous studies characterized the sand and slag but did not do any studies on the 
use of physical separation methods for removal of slag particles. In order to evaluate the potential 
for application of soil washing at the Raritan Superfund Site, ART recommends performance of an 
initial soil washing treatability study. We believe the report will confirm that soil washing is a 
suitable technology for volume reduction of the sand/slag mixture at the Raritan Superfund Site.   

The EPA Region 2 stance on soil washing has been very positive. The EPA project manager for 
the Vineland Chemical Superfund Site, Ron Naman, provided a letter of recommendation for ART 
related to the Vineland Chemical Superfund Site project. A copy of this letter is attached. We 
suggest that your EPA project manager for the Raritan Bay project contact Ron Naman (Direct 
line: 212-637-4375) to share experiences related to soil washing. 

Please let us know if you have any questions or if you wish to receive additional information. 

Best Regards, 

Carl Seward       
President        
ART Engineering, LLC 

Attachment G-1
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 2 

290 BROADWAY 
NEW YORK, NY 10007·1866 

February 28, 2008 

RE: Recommendation for ART Engineering, LLC 

To Whom ft May Concern: 

It ism) pleasure to provide a letter/note of recommendation for ART Engineering. LLC 
(ART). ART has provided outstanding service to EPA Region 2 (through an Interagency 
Agreement with the U.S. Army Corps of Engineers) involving the Vineland Chemical 
Company Superfund Site in the State ofNew Jersey. 

Vineland Chemical manufactured arsenic-based herbicides for over 40 years on a 54-acre 
parcel in southern New Jersey. Poor waste storage and disposal practices resulted in the 
contamination of on-propert) so it nearby sLream/river/lake sediment and groundwater with 
arsenic. Superfund decision docwnents were prepared which called for soil washing the 
contaminated soils and sediments to remove the arsenic contamination. The State residential 
soil cleanup criteria of20 parts per million was established as the cleanup goaJ. EPA. 
through its Superfund program. encourages the development and implementation of 
innovative treatment technologies for hazardous waste site remediation and monitoring and 
measurement. After careful review. ART was selected to develop/design and assist in the 
implementation of the innovative soil \vashlng remedy. 

TI1e treatment scenario was very complex. The soil washing system had to be designed to 
manage a broad range of arsenic levels (concentrations just above the cleanup criteria to 
those exceeding I 0.000 parts per million) while handling a range of sandy soil media with 
some aggregate. The large volume of material needing treatment (initial design called for the 
treatment of 180,000 tons of material with the potential for future treatment of additional 
volumes of material) also required some special considerations. 
ART's responsibilities on the project included completing a number of design studies, 
designing the soil washing plant. and preparing/overseeing many construction. operations 
and oplimiLation aspects of the project. Some specific efforts included: 

Preparing a Project Feasibility Study 
Completing a Site-Specific Process Design including Process Flov·. Diagram and Piping and 

Instrument Design 
Preparing Plant Design Construction and Preparation of Procurement Specifications 
Preparing the Excavation, Staging and Blending Plan 
Preparing Operations Plans 
Supporting Plant Start-up and Commissioning 

The tinal plant design included a system capable of operating at greater than 70 tons per hour 
production rate. It included sand separation. sand (chemical) extraction. soil washing, water 
clarification, arsenic precipitation. leachate regeneration, sand dewatering, fines thickening 
and filter press dewatering systems. ART also supported optimization studies and continues 

lntemet Address (URL) • http://www.epa.gov 
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iLS relationship with EPA by providing system operations feasibility testing for future work 
phases on d1is large long-term project. 

Jam very pleased ro note that the plant has been fully operational since 2004. Over the past 
four years, the soil washing plant has successfully processed over 4 I 0.000 tons of arsenic­
contaminated soil/sediment. Approximately 94 percent of the material was treated to the 
cleanup level and returned to the site as clean backfill. The contaminated sludge from the 
soil washing process along \\lith oversized material accounted for the remai11ing six percent. 
While not completely deJined at this stage of the project. the anticipated cost savings for soil 
washing versus off-site disposaJ of the entire soil/sediment waste stream (as an arsenic \Vaste) 
exceeds $30 million. 

In addition to being recognized as experts in their field. ART staff members (especially Erik 
Groenendijk and Carl Seward) were found to be easy to work with, responsive to client 
needs. and motivated to prO\ ide value to the project. On nwnerous occasions. ART was 
called upon to provide time-critical feedback on plant operations or planning for future work. 
They delivered every time. 

EPA has highlighted the success of the Vineland soil washing process at numerous national 
meetings. The feedback on the technology {ART's design). if used under applicable site 
conditions. has been very positive. To date, I believe that the Vineland soil washing plant is 
the largest of its kind in the Uni led States. 

OveralL the completely successful operation of ART's soil washing plant design is a true 
testament of the firm's capabilities. Once again. 1 can highly recommend ART. Please feel 
free to contact me if you require any additional information regarding ART or its role on the 
Vineland project. 

Sincerely, 

Ronald Nam~al Project Manager 
EPA Region 2 - ERRD/RSDCT 

E-mail: naman.ronaldm@epa.gov 
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Introduction 
 
This Slag Disposal Cost Technical Report was prepared by Mr. Chris Reitman and Mrs. Barbara 
Forslund and represents the opinions of Advanced GeoServices Corp. (Advanced GeoServices) 
on the subject matter described below.  Both Mr. Reitman and Mrs. Forslund have over 25 years’ 
experience dealing with containment issues on large sites impacted with lead and other metals.  
Their experience covers a wide range of areas, including analyzing and developing appropriate 
clean-up levels,  evaluation and selection of appropriate containment technologies for specific 
sites, and managing civil design issues and geotechnical issues associated with proper 
application of containment technologies.  Most of their experience with containment 
technologies has been on large sites managed under the RCRA and Superfund programs.  Mr. 
Reitman was the lead design and certifying engineer on the Jacks Creek Superfund Site, Revere 
Superfund Site, two Removal actions completed in Collinsville, Illinois, a removal action in 
Atlanta, Georgia, and has completed services at the Novak Superfund Site, the Marjol Battery 
RCRA Site, the Tonolli Superfund Site, and three disposal impoundments that were contained 
in-place in Pennsylvania.  In total, Mr. Reitman has been involved in the management and 
containment of over 2,000,000 cubic yards of metal impacted soils and waste materials.  Ms. 
Forslund was the certifying engineer at the Gould Battery Superfund Site and Marjol Battery 
RCRA Site, and has overseen removal actions in Throop, Pennsylvania, Depew, New York, and 
Detroit, Michigan and provided services at numerous other metals containment sites.  Mr. 
Reitman and Ms. Forslund have worked together for the last twenty years at Advanced 
GeoServices.  
 
Advanced GeoServices Opinion 
 
NL Industries, Inc. requested Advanced GeoServices to evaluate the costs of certain elements of 
the remedial alternatives for the Raritan Bay Slag Superfund Site (the “Site”) presented in EPA’s 
Revised Final Feasibility Study Report (“Revised FS”).  Advanced GeoServices has reviewed 
the documents provided by EPA in the Administrative Record for the Site and considered our 
experience on the above referenced sites.  It is our opinion that it is not cost effective to send the 
kettle bottoms for offsite disposal as contemplated by EPA since that cost is more than double 
the cost to contain that same material onsite.   
 
Costs for off-site disposal of the kettle bottom material is over twice as high as containing 
that material on-site in a properly designed containment cell  
 
The source materials at the Site are unique and are made up primarily of large and heavy kettle 
bottoms (also called “slag” or “pots”).  Advanced GeoServices reviewed the cost for addressing 
the kettle bottoms.  For the analysis, Advanced GeoServices reviewed costs for EPA’s proposed 
Alternative 2 (off-site disposal) and Alternative 3 (on-site containment) to understand the cost 
difference per ton and per cubic yard of kettle bottom source materials only.  For Alternative 2, 
the following costs were included: Excavation/picking of source materials from all sectors, 
transport, treatment and disposal, restoration of Margaret’s Creek and operating, monitoring and 

NL-RBS 000132



 

Page 2 of 2 

maintenance costs (OM&M).  For Alternative 3, the following costs were included: 
excavation/picking of source materials from all sectors, Western Jetty containment cell 
construction, Margaret’s Creek upland area containment cell construction, transportation to the 
cell locations and OM&M of the onsite containment cells.  
 
The total volume of kettle bottom source materials is estimated to be 11,100 CY or 47,000 tons 
using EPA’s conversion of 4.3 tons/cy provided on Table 2-5 of the Revised FS. In the Revised 
FS analysis included in Alternative 3, the material was being contained at both the western jetty 
and the Margarets Creek Property.  Advanced GeoServices believes consolidation of the 
materials into one cell in the upland area is feasible and would likely be more cost-effective.  
However, for this analysis the costs of the cell construction for both sectors, the cost to transport 
from the Seawall Sector to the Margaret’s Creek cell and from the Western Jetty to the Western 
Jetty cell, and costs associated with the O&M were analyzed.  
 
As shown on Attachment H-1, on-site containment of the kettle bottom source materials is 
much more cost-effective than off-site disposal.  The unit cost is more than double to implement 
EPA’s proposed plan ($296.35 per ton) to send the slag material for offsite containment rather 
than to contain the material on-site ($126.56 per ton). See Attachment H-1. 
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Slag Cost Comparison 
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Item� Cost� Item Cost
Excavation/Picking�of�Source�Materials��All�Sectors $94,935 Excavation/Picking�of�Source�Materials��All�Sectors $94,935

Transport,�Treatment�and�Disposal�of�Source�
Material�from�All�Sectors $9,674,037 Western�Jetty�Cell�Construction $551,831

Restoration�of�Margaret's�Creek�(backfill�cost�only) $20,398 Margaret's�Creek�Cell�Construction� $684,815

Operation�Monitoring�and�Maintenance $279,000 Transport�to�Cell�Locations� $118,302

Operation�Monitoring�and�Maintenance $2,850,000

subtotal $10,068,370 Total $4,299,883
Contingency�(20%) $2,013,674 Contingency�(20%) $859,977

subtotal $12,082,044 subtotal $5,159,859

Project�Management�(5%) $604,102 Project�Management�(5%) $257,993
Remedial�Design�(6%) $724,923 Remedial�Design�(6%) $309,592

Construction�Management�(6%) $724,923 Construction�Management�(6%) $309,592
Total $14,135,991 Total $6,037,035

Cost�per�ton $296.35 Cost�per�ton $126.56
Cost�per�cy $1,273.51 Cost�per�cy $543.88

Cost�difference�per�ton� $169.79
Cost�difference�per�cy $729.64

Notes:
1.�Volume�of�source�materials�11,100�cy�(47,700�tons)��taken�from�Table�2�5�of�EPA�FS.�
2.�Costs�for�item�taken�from�EPA�FS�cost�estimate�summaries.�
3.�Only�source�material�reviewed�(slag�and�battery�casings).
4.�Tonnage�based�on�4.3�tons�per�cy�of�source�materials.
5.�Assume�backfill�of�Margaret's�Creek�to�equal�removal�volume�(711�cy).
6.�O&M�costs�obtained�from�annual�and�periodic�costs�provided�in�present�value�30�years�for�each�alternative.
7.�Subbase�improvements�($776,867)�removed�from�each�cell�construction�item.
8.�OM&M�costs�for�Alternatives��reduced�prior�to�contingency,�PM,�RD�and�CM�costs.��
9.�Cell�construction�is�only�for�source�materials.�

EPA�FS�Alternative�3�On�Site�Containment�of�Source�MaterialsEPA�FS�Alternative�2�Off�Site�Disposal

Cost�Comparison��for�EPA�FS�Alt.�2�vs.�Alt.�3
RBS�Superfund�Site�

F:\Projects\2007\20071973�Margarets�Creek\Work�Documents\Proposed�Plan�Comments\alt�2�vs�Alt�3

Cost per ton for off-site
disposal is twice as high.

Attachment H-1
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Introduction 
 
This On-Site Treatment Technical Report was prepared by Mr. Chris Reitman and Mrs. Barbara 
Forslund and represents the opinions of Advanced GeoServices Corp. (Advanced GeoServices) 
on the subject matter described below.  Both Mr. Reitman and Mrs. Forslund have over 25 years’ 
experience dealing with containment issues on large sites impacted with lead and other metals.  
Their experience covers a wide range of areas, including analyzing and developing appropriate 
clean-up levels,  evaluation and selection of appropriate containment technologies for specific 
sites, and managing civil design issues and geotechnical issues associated with proper 
application of containment technologies.  Most of their experience with containment 
technologies has been on large sites managed under the RCRA and Superfund programs.  Mr. 
Reitman was the lead design and certifying engineer on the Jacks Creek Superfund Site, Revere 
Superfund Site, two Removal actions completed in Collinsville, Illinois, a removal action in 
Atlanta, Georgia, and has completed services at the Novak Superfund Site, the Marjol Battery 
RCRA Site, the Tonolli Superfund Site, and three disposal impoundments that were contained 
in-place in Pennsylvania.  In total, Mr. Reitman has been involved in the management and 
containment of over 2,000,000 cubic yards of metal impacted soils and waste materials.  Ms. 
Forslund was the certifying engineer at the Gould Battery Superfund Site and Marjol Battery 
RCRA Site, and has overseen removal actions in Throop, Pennsylvania, Depew, New York, and 
Detroit, Michigan and provided services at numerous other metals containment sites.  Mr. 
Reitman and Ms. Forslund have worked together for the last twenty years at Advanced 
GeoServices.  
 
Advanced GeoServices Opinion 
 
NL Industries, Inc. requested Advanced GeoServices to evaluate the costs of certain elements of 
the remedial alternatives for the Raritan Bay Slag Superfund Site (the “Site”). Advanced 
GeoServices has reviewed the documents provided by EPA in the Administrative Record for the 
Site and considered our experience on the above referenced sites.  It is our opinion that EPA did 
not consider the substantial cost savings that can be realized if the impacted materials at the Site 
are treated on-site as opposed to off-site, as is currently contemplated in EPA’s preferred remedy 
Alternative 2 (total off-site disposal). It is Advanced GeoServices’ opinion that to the extent any 
impacted material must be disposed off-site, it should be treated on-site, not off-site, to allow 
disposal as non-hazardous material and to substantially reduce costs.  
 
In the Revised FS and the Proposed Plan, EPA has unnecessarily required transport of material 
from the Site as hazardous waste and treatment of the material at a Subtitle C facility prior to 
disposal, greatly increasing the cost and time to implement the remedy.  Advanced GeoServices 
believes any material that is to be transported off-site for disposal should be first treated on-site 
within the same Area of Contamination/Corrective Action Management Unit (“CAMU”) to 
remove the toxicity characteristic.  This on-site treatment would allow for disposal at a local 
Subtitle D facility at a significantly reduced cost.  This type of on-site treatment approach is 
routinely performed at sites across the country where treatment is necessary.  Some examples of 
on-site treatment of materials which failed TCLP for lead are the Jack’s Creek Superfund Site, 
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Browns Battery Superfund Site, Tonolli Superfund Site, Gould Superfund Site and ILCO 
Superfund Site. On-site treatment was also conducted on soils with lead at Superfund Removal 
Actions conducted in Collinsville, Illinois, Detroit, Michigan, and Atlanta, Georgia. 
 
In Section 2.2.5 of the Revised FS, EPA categorized the Site materials as D008, a RCRA 
characteristic waste that fails the TCLP regulatory standard for lead.  Later in Section 2.7.7, in its 
evaluation and screening of implementable technologies, EPA considered ex-situ chemical 
treatment to reduce the mobility of lead as an implementable technology and stated “under this 
process option, contaminated materials from all areas of the site will be excavated/dredged and 
treated in designated remediation target areas and then either disposed of at off-site facilities, 
placed in the containment structures on-site or consolidated and placed back in the 
excavated/dredged areas.”  It is in the following section, Section 2.7.8.2, where EPA appears to 
incorrectly assume that any material that is TCLP hazardous must be disposed of in a Subtitle C 
landfill or be treated at an off-site facility prior to disposal.  Elsewhere in the text of the Revised 
FS (e.g., pg. 4-20), EPA states that the material has to be both treated and disposed at Subtitle C 
facilities; however the cost estimates in Appendix D of the Revised FS have the material being 
treated at a Subtitle C treatment facility and then disposed in Subtitle D cell at the same facility 
in Yukon, PA.  With this presumed off-site treatment remedial approach, EPA is precluding the 
option of treating the materials on-site to remove the toxicity characteristic prior to transport and 
disposal.  This ignores routine practice at Superfund sites in New Jersey and elsewhere in the 
United States and unnecessarily increases costs.  
 
This approach is also in direct conflict with CERCLA directives, which have a preference for 
such treatment to occur prior to removal from a site.  Section 9621(b)(1) of CERCLA states:  
“The offsite transport and disposal of hazardous substances or contaminated materials without 
such treatment [i.e. treatment which permanently and significantly reduces the volume, toxicity 
or mobility of the hazardous substances, pollutants, and contaminants] should be the least 
favored alternative remedial action where practicable treatment technologies are available.”  42 
U.S.C. § 9621(b). 
 
Further, on-site treatment is much more cost-effective than what EPA has proposed because it 
would allow for disposal at a Subtitle D facility locally within the state of New Jersey.  On-site 
treatment could be performed within the controlled and secured areas of the Site.  Following 
treatment, the materials would be non-hazardous, and no further treatment would be required to 
meet land disposal restrictions prior to disposal at a Subtitle D facility.   
 
The most significant cost components of off-site disposal are the transportation costs and landfill 
fees associated with trucking the material to a Subtitle D facility versus a hazardous waste 
treatment facility in Yukon, Pennsylvania.  By transporting to a Subtitle D facility instead of a 
hazardous waste treatment facility, one truck containing impacted material would be able to 
dispose of that material locally, which would mean a decrease from at least 680 miles roundtrip 
to the treatment facility near Pittsburgh, for example, to most likely less than 100 miles roundtrip 
to a Subtitle D facility in New Jersey.  This would result in a reduction from approximately 6.6 
million miles to 1.5 million truck miles driven during the project.  In addition, the fee charged 
per ton to transport and dispose at a Subtitle C facility is substantially higher than the fee per ton 
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to transport and dispose at a Subtitle D facility. Advanced GeoServices calculates that based on 
transportation costs and facility fees only, it costs more than twice as much to send the material 
to a Subtitle C treatment facility as hazardous waste where it will then be treated as opposed to 
treating the material on-site and sending the  resulting non-hazardous material to a non-
hazardous Subtitle D facility.  Transportation and disposal at a Subtitle D facility is estimated to 
be $90/ton as opposed to transportation to a hazardous waste treatment facility and subsequent 
disposal that is located much farther away from the Site. That cost is $213/ton, an increase of 
over 136%.  See Attachment I-1.  
 
There are other benefits to treating the material on-site so it can be disposed at a Subtitle D 
facility located much closer to the Site.  The remedy would require many fewer truck miles, 
thereby reducing the carbon footprint associated with remedy implementation as well as the risk 
of traffic accidents and associated fatalities or injuries.  See November 27, 2012 Advanced 
GeoServices Off-Site Disposal Negative Short Term Impacts Technical Report provided as 
Exhibit C for more information on these types of impacts.  This also keeps the material within 
the same state as the Site as opposed to transferring the responsibility to another state.     
 
Furthermore, on-site treatment is expected to reduce the amount of time required to complete the 
remediation project. As explained in the November 27, 2012 Advanced GeoServices Remedy 
Implementation Negative Short Term Impacts Technical Report, this is because the amount of 
material a Subtitle C facility could accept in a day is limited based upon truck availability and 
regulated daily capacity of the treatment facility and the landfills.  This could result in a backlog 
that delays the project.  Treating material on-site to allow it to be disposed of at a Subtitle D 
facility would also allow the use of multiple disposal facilities, reducing the potential for delay 
caused by a disposal backlog at any particular facility. 
 

NL-RBS 000139



Attachment I-1 
 

Material Transportation and Disposal 

NL-RBS 000140



Local Transportation (per ton) Local Disposal Subtitle D (per ton)
Total Local Trans/Disposal 

Cost per Ton
Haz Transportation  Yukon 

Facility (per ton)
Haz Disposal Yukon 
Facility (per ton)

Total Yukon 
Trans/Disposal Cost 

per Ton Differential per Ton

$25 $66 $90 $169 $44 $213 $123

Notes:
1. Unit rates obtained from EPA FS Alternative 2 Cost backup (Appendix D) .

3. Local disposal unit rate obtained from USR DISP‐NHZ‐01 Contract Cost Summary page 68.
4. Yukon transportation cost unit rate obtained from USRHAUL‐HZ‐01  Contract Cost Summary page 68.

Raritan Bay Slag Superfund Site
Cost Difference for Transport and Disposal to Local and Yukon, PA Disposal Facilities

2. Using the following cost descriptions, the local transportation is estimated to be $25 per ton: $275.74 per load (22 tons per load) is $12.53 per ton (USR HAUL‐NHZ‐03), Live load 153.19 per load (22 tons per 
load) is $6.99 per ton (USR HAUL‐NHZ‐01), Liner is $114.80 per load (22 tons per load) is $5.22 per ton (USR HAUL‐NHZ‐02) Contract Cost Summary pages 67 and 68. 

5. EPA FS Yukon disposal  cost unit rate includes both treatment and disposal. This analysis assumes approximately 41% of $106.54 (USR DISP‐HZ‐01) is for disposal or $44.38 per ton; Contract Cost Summary 
page 68. This is consistent with recent discussions with Yukon representative.

Yukon Transportation and DisposalLocal Transportation and Disposal
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TELEPHONE: 972.233.1700 

Courtney J . Riley 
Vice President, Environmental Affairs 
(972) 448-1466 

NL INDUSTRIES, INC. 
THREE LINCOLN CENTRE 

5430 LBJ FREEWAY 
SUITE1700 

DALLAS, TEXAS 75240-2697 
TELEPHONE FACSIMILE: (972) 934-5358 

EMAIL ADDRESS: crlley@valhLnet 

VIA EMAIL AND OVERNIGHT MAIL 

May22, 2012 

Ms. Tanya Mitchell 
U.S. Environmental Protection Agency, Region 2 
290 Broadway, 191

h Floor 
New York, NY 10007 

Re: Raritan Bay Slag Superfund Site 
Engineering Evaluation/Cost Analysis 

Dear Ms. Mitchell: 

NL Industries (NL) submits the enclosed Engineering Evaluation/Cost Analysis (EE/CA) 
for the Raritan Bay Slag Superfund Site (Site), prepared by Advanced GeoServices Corp. on 
behalf ofNL. 

As you know, NL has, with the encouragement and guidance of the U.S. Environmental 
Protection Agency (USEP A), been working to prepare the EFJCA for the past several months. 
That process involved a tremendous amount of work by Advanced GeoServices, NL's risk 
assessment consultant Gradient Corp., and NL's in-house personnel. More than 1000 pages of 
reports and sampling data were reviewed and analyzed, including both the Remedial 
Investigation (RI) and Feasibility Study (FS). Then, hundreds of hours were spent analyzing 
various removal action alternatives and the equipment, materials and logistics of implementing 
such alternatives to evaluate the effectiveness, implementibility and cost of each alternative. 
Included within the evaluation of the implementibility of the removal alternatives was an 
analysis of the impact to the community in terms of factors such as duration of the work, creation 
of traffic congestion, dust, noise and exhaust emissions, and risk of harm to the public. 

The enclosed EE/CA reflects the results of this work. You will see that NL's approach in 
the EFJCA is consistent with NL's recommendation in its comments to the National Remedy 
Review Board (NRRB) that the Site be addressed through a phased approach. The most 
immediate goal is to address issues in the publicly-owned, publicly-accessed area of the Site, 
which is the portion of the Site located in Old Bridge Township. Under any removal alternative 
ultimately selected by USEP A, the Principal Sources (i.e., the slag pots, battery casings, and 
immediately adjacent sediment and soil most impacted by the slag and casings) in the Old Bridge 
portion of the Site will have to be removed. Moreover, those Principal Sources drive the 
majority of the risk at the Site. It makes sense to focus first on the removal activities that will 
have the greatest impact in reducing risks at the Site, and the EE/CA is a first phase measure 
designed to do just that. The approach articulated in the EFJCA has the additional benefit of 
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allowing the pubic area of the Site, including the Old Bridge beach and park areas, to be 
reopened to the public as quickly as possible. 

Although NL's comments to the NRRB expressed concerns regarding Preliminary 
Remediation Goals (PROs) identified in the FS for certain constituents, NL elected not to revisit 
those concerns in the EE/CA. Instead, NL adopted USEPA's 232 mg/kg lead PRO from the FS 
and utilized EPA's sampling data from the RI to determine the vertical and horizontal limits of 
excavation for purposes of the removal alternatives evaluated in the EE/CA. 

The four alternatives evaluated in the EE/CA consist of the required no action alternative, 
two different variations of a removal with on-Site containment, and removal with off-Site 
disposal. One of the on-Site containment alternatives evaluated is a new approach referred to as 
"Macroencapsulation." Under the standard on-Site containment approach, all of the Principal 
Source material would be placed in an engineered cell in the upland area of the Site and capped 
with a multi-layer geosynthetic and soil cover. The Macroencapsulation approach would involve 
relocating the massive slag pots (each weighing approximately 450 pounds) to a position behind 
the current seawall and on the seaward side of the Park, where they would be encapsulated with a 
cement-type additive, capped on the top and fully covered on the front by a restored seawall. 
The remaining Principal Source material (such as impacted soil and sediments- which generally 
have lower concentrations of contaminants) would be contained in a smaller engineered capped 
containment cell in the upland area of the Site. 

NL has included this Macroencapsulation approach to address concerns expressed by Old 
Bridge residents during Community Advisory Group meetings (including concerns regarding the 
final height of the containment cell, cell capacity, the impact of the cell on drainage from the 
upland area, etc.). The Macroencapsulation approach would alleviate those concerns by 
allowing for a smaller upland containment cell, and one that contains materials with much lower 
contaminant concentrations. Moreover, the Macroencapsulation approach would provide 
additional protection to the Park and coastline against erosion damage from storm events. 
Implementation of the Macroencapsulation approach would also minimize transport and 
movement of excavated material within the Site, and therefore minimize dust, noise and truck 
emissions associated with the cleanup. 

Both of the on-Site containment alternatives have the same effectiveness as the off-Site 
disposal remedy, provided that maintenance of the containment cells occurs. Maintenance of the 
containment areas over time will be standard and routine. However, the off-Site disposal 
alternative (in addition to costing almost twice as much) has several significant disadvantages 
compared to each of the on-Site containment alternatives. The off-Site disposal alternative 
would require at least two years to implement, and possibly much longer depending on 
limitations associated with truck and disposal facility availability and truck staging space at the 
Site or on nearby local roads. The Park and beach areas would be unavailable for public use 
during the duration of the project. By comparison, implementation of either of the on-Site 
containment alternatives would require much less time to complete Uust 6 to 12 months). 

Additionally, the off-Site disposal alternative would have substantial detrimental impacts 
to the local community associated with the trucking of materials off-Site. The off-Site disposal 
alternative would generate approximately 112,000 tons of impacted materials that would have to 
be trucked to off-Site disposal facilities and clean replacement materials trucked to the Site. This 
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would equate to approximately 9,300 fully loaded truck trips and an equal number of empty 
truck trips, for a total of more than 18,600 truck trips through the community. The truck traffic 
to transport materials to off-Site disposal facilities would use Route 35 in the vicinity of the Site, 
which statistics show already is among the roadways most prone to accidents in the entire state. 
The local roads near the Site are particularly ill-suited for the task because of the minimal 
shoulders, presence of single lane bridges, and the fact that they are already overloaded with 
existing traffic. With trucks more likely to be involved in vehicle accidents than cars according 
to government statistics, the thousands of additional trucks on the road would substantially 
increase the chances for vehicle accidents and potentially serious injuries. The many thousands 
of additional truck trips would at a minimum significantly increase traffic congestion and 
associated delays, and would also increase noise, dust and exhaust emission pollution, all of 
which would detrimentally impact local businesses and quality of life of residents of the 
community. 

Taking all of these factors into account, NL believes that the on-Site containment 
alternatives present the best remedial options for the Site. NL is willing to undertake the 
performance of either of the two on-Site containment alternatives (Alternatives 2A or 2B), as 
described in the EE/CA. As noted earlier, NL believes that it makes sense to remove Principal 
Source materials in the Old Bridge portion of the Site because doing so will accomplish the dual 
goals of eliminating the majority of the risks identified for the Site and reopening the Old Bridge 
waterfront to the public. Ideally, NL would like to start the work in 2013. However, much 
planning, engineering and contracting work must occur before NL could start the work at the 
Site. Thus, for NL to be able to begin the work in 2013, NL and USEPA will need to reach 
agreement on the performance of the work within the next two or three months. 

NL looks forward to USEPA's response to NL's proposal, and we would be happy to 
answer any questions US EPA may have regarding any of the alternatives analyzed in the EE/CA. 

Enclosure 

cc: Frank Cardiello, Esq., USEPA, Region 2 
The Honorable Owen Henry, Old Bridge Townsl,rip 
Mr. Dave Samuel, CME Associates 
Christopher R. Gibson, Esq., Archer & Greiner 
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MIDDLESEX COUNTY, NEW JERSEY 

Prepared by: 

ADVANCED GEOSERVICES CORP. 
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May 22,2012 
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EXECUTIVE SUMMARY 

This Engineering Evaluation/Cost Analysis (EE/CA) has been prepared by Advanced 

GeoServices Corp. (Advanced GeoServices) on behalf of NL Industries, Inc. (NL) for the 

Raritan Bag Slag (RBS) Superfund Site (Site) in Old Bridge Township (Old Bridge) and the 

Borough of Sayreville (Sayreville), Middlesex County, New Jersey. The Site is currently listed 

on the National Priorities List (NPL) and is subject to the requirements of the Comprehensive 

Environmental Response, Compensation and Liability Act (CERCLA), 42 U.S.C. 9601, et seq. 

This EE/CA has been prepared in response to a request by the United States Environmental 

Protection Agency (USEPA). 

USEP A has extensively investigated the Site and on December 22, 2011, issued the Remedial 

Investigation Report (RI), which contains a Human Health Risk Assessment (HHRA) and a 

Screening Level Ecological Risk Assessment (SLERA). On February 29, 2012, USEPA issued 

the Feasibility Study (FS) for the Site, which examines a range of remedial alternatives, 

including no action and excavation with on-Site containment and/or off-Site disposal of materials 

from impacted areas of the Site. 

USEPA is currently in the process of developing a Proposed Plan for the Site. Under any 

remedial alternative ultimately selected by USEP A, the Principal Sources of lead in the Old 

Bridge areas of the Site will need to be removed. For purposes of this EE/CA, "Principal 

Sources" means Slag (defined below and consisting mostly of large, heavy hemispherical pots), 

battery casing fragments, and certain highly impacted soils and sediments in close proximity to 

the Slag and battery casings in the Old Bridge areas of the Site. The majority of risk at the Site is 

derived from these Principal Sources and, for this reason, removal of them as an initial action at 

the Site will address and eliminate a majority of the risk at the Site. 

The RI and FS focus on three sectors, one of which is some distance from the other two and 

located in a different township. Each has its unique characteristics. These sectors have been 

further broken down into specific study areas as shown on Figure 1-1. The Old Bridge portion of 
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the Site includes the Seawall, the Areas 2 and 5 Beaches, the Park and the Margaret's Creek area. 

These areas are on lands owned/controlled by Old Bridge and include many public areas. The 

Western Jetty area of the Site is located in Sayreville on privately owned lands not accessible to 

the public. As explained more fully below, this EE/CA describes an interim measure designed to 

address those Principal Sources of lead located in Old Bridge, where removal will have the 

greatest impact in reducing risks at the Site. 

Summary of Site Conditions 

Site Location and Description 

The Site is located on the shore of Raritan Bay, in the eastern part of Old Bridge within the 

Laurence Harbor section ofMiddlesex County, New Jersey. A small portion of the western end 

of the Site, the Western Jetty at the Cheesequake Creek Inlet, is located in Sayreville. The Site is 

bordered to the north by Raritan Bay and to the east, west and south by residential properties. 

The Site is approximately 1.5 miles in length and consists of the waterfront area between 

Margaret's Creek and the area just beyond the Western Jetty at the Cheesequake Creek Inlet. 

The Old Bridge Waterfront Park occupies the eastern half of the waterfront area and is partially 

closed to limit public access to impacted areas. This EE/CA is focused on addressing the 

Principal Sources located in the Old Bridge area of the Site. 

Site History 

In the late 1960s and early 1970s, large hemispherical smelting kettle bottoms ("pots") weighing 

around 450 pounds each (Slag) were reportedly deposited on the beachfront in Old Bridge, 

creating a Seawall to protect an area subject to erosion. The Western Jetty at Cheesequake Creek 

Inlet was originally constructed in the late nineteenth century. Slag was reportedly placed on the 

Western Jetty during the same general time period as the construction ofthe Seawall. 
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In 2007, elevated levels of lead, arsenic, copper, and antimony were identified by the New Jersey 

Department of Environmental Protection (NJDEP) in the soil and sediment along the Seawall at 

a beach near the western end of the Seawall in Old Bridge. 

In 2008 and 2009, USEPA collected and analyzed soil, sediment, water, biota, and Slag samples 

to characterize conditions. Analytical results indicated that elevated concentrations of lead and 

other heavy metals were present in the soils and sediment near the Seawall and the Western Jetty 

at the Cheesequake Creek Inlet. USEPA's Removal Action Branch conducted a removal action 

in 2009 to restrict access to the Seawall and Western Jetty by installing permanent fences and 

posting signs and implemented public outreach activities to inform residents and others that 

potential health hazards exist. The Site was listed on the NPL on November 2, 2009. 

Characteristics of the Principal Sources 

The Principal Sources are comprised primarily of Slag, which contains approximately 6% to 8% 

lead, 2% antimony, 1% copper and 0.5% arsenic. The Slag is largely in the form of pots, each 

weighing about 450 pounds, which are dense, solid and non-degradable. The Slag in the Seawall 

has been found to slowly mechanically erode when subjected to continuous exposure to the 

elements over a long period of time. The mechanical erosion of the Slag has impacted the soils 

and sediments in close proximity, and these Slag-impacted soils and sediments are also part of 

the Principal Sources. Lastly, the Principal Sources contain fragments of battery casings. Also 

present at the Site are other non-contaminated debris such as brick and broken concrete, which 

are not subject to action under CERCLA. 

Slow mechanical erosion of the pots caused by weathering and exposure to rainfall and wave 

action is the primary source of Slag-related contaminants and has resulted in limited impacts to 

nearby soils/sands and sediments. This is evidenced by the data showing the highest 

concentrations of lead and arsenic in the sediments right in front of and to the west of the 

Seawall. Wave action suspends the Slag-impacted sediments into the water column where the 

sediment particles can then be carried towards the west by the long-shore current. The jetties to 
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the west of the Seawall intersect the long-shore current, causing the sediment particles to drop 

out of the water column. Heavier particles (sand-sized) accumulate in the beach areas. 

Subsequent wave action can carry the heavier particles further inland on the beach and pull finer 

particles further off-shore, where they can eventually move around the First Jetty to the east of 

the Seawall (FS, Page 1-18). 

Summary of Site Exposure Risks to be Addressed in this EE/CA 

The HHRA and SLERA focused on the impacted soils and sediments in close proximity to the 

Slag and battery casings as these Principal Sources had the highest concentrations of lead, 

arsenic, copper and antimony. In addition, the RI identified mechanical erosion of the Slag and 

battery casings as a primary contaminant transport mechanism to the soils and sediments that 

gives rise to the calculated risks in the HHRA and the SLERA. The goal of this EE/CA is to 

remove Principal Sources to eliminate human health risks, mitigate ecological risks and 

eliminate the potential for any further erosion, weathering or migration of the Principal Sources. 

Human Health Risk Assessment 

The HHRA conducted by USEPA dated December 13, 2011determined that lead in soil, arsenic 

in fish and hard clams, and iron and cobalt in groundwater, create risks that exceed USEPA's 

thresholds. The HHRA further concluded, however, that the estimated risks to adults and 

children from consuming fish and clams caught within the Site area were very conservative 

(HHRA, Appendix Tin the RI, page 6-5, 6-26). In addition, the HHRA noted that the risks from 

groundwater were derived from non-site sources, and also that groundwater at the Site is too 

saline to be potable and there are public sources of water available such that groundwater at the 

Site is neither consumed now nor likely to be consumed in the future (RI, page 6-4 and 7-11). 

This leaves lead in soil as the only plausible human health risk at the Site. This EE/CA is 

designed to address and eliminate this specific risk. 
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Ecological Risk Assessment 

The USEPA's SLERA dated December 13, 2011 focused on Area 8 (Western Jetty) and Area 9 

(Margaret's Creek) since the other areas did not have significant ecological receptors with the 

exception of Area 1 (area to the north of the Seawall). Area 1 was previously evaluated in a 

Biological Assessment Ecological Risk Assessment conducted by the USEPA Environmental 

Response Team (April 2010) (Biological Assessment). The SLERA and the Biological 

Assessment concluded that based on the maximum concentrations observed, both Site-related 

and non-site-related chemicals in Site media may pose a risk to ecological receptors in Areas 1, 8 

and 9. Neither the SLERA nor the Biological Assessment considered the effects of background 

contribution to the identified risks or considered the average concentration over the exposure 

area for the species of concern. However, such factors are appropriate and should be considered 

in the remedy selection phase, and when these factors are taken into account, it clearly can be 

shown that risks to ecological receptors attributable to the Site are relatively low. 

Removal Action Objectives 

The removal action presented in this EE/CA is an interim action focused on removal of the 

Principal Sources located in Old Bridge and is designed to eliminate direct contact by both 

humans and ecological receptors with the Principal Sources, to eliminate mechanical erosion of 

the Principal Sources, to prevent continued migration of impacted materials and to reopen the 

beach and Seawall areas in Old Bridge in an expedited manner. The Alternatives described in 

this EE/CA are intended to address the highest concentrations of lead and other constituents of 

concern associated with the Slag as part of a comprehensive, phased response plan. 

Removal Action Alternatives Considered 

The actions considered in this EE/CA consist of no action, excavation of Principal Sources with 

on-Site containment, and excavation of Principal Sources with off-Site disposal. As there is 
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space available on-Site for containment of the total volume of the Principal Sources, this EE/CA 

does not examine an alternative that combines both on-Site containment and off-Site disposal. 

This is consistent with on-Site containment alternatives 5 and 6 examined in the FS, which first 

consolidate materials on-Site to the extent that space is available before including an off-Site 

disposal component. 

Alternative 1 -No Action Alternative 

The No Action Alternative was retained in accordance with the NCP requirement to serve as a 

baseline for comparison with the other alternatives. No additional actions would be performed. 

The current institutional controls (fencing and signs) would remain in place. 

Alternative 2: On-Site Containment Alternative 

The On-Site Containment Alternative consists of the excavation of the Principal Sources and on­

Site containment. Two different options for on-Site containment are considered. The first option 

would involve containment in the upland area of the Site, with all Principal Sources placed in an 

engineered cell that is capped with a multi-layer geosynthetic and soil cover with the possible 

addition of a bottom cohesive soil (clay) barrier or liner. The second on-Site containment option, 

called Macroencapsulation, would involve relocation of the massive and heavy Slag to a position 

under and on the seaward side of the Park where it would be fully encapsulated after placement 

using a cementatious grout material. The encapsulated material would be capped on the top and 

fully covered on the front by a restored Seawall using clean rip-rap and similar heavy, dense 

material. The encapsulated material would serve as additional armor and protection to the Park 

and coast line in the area. Under this option, the other Principal Sources like the impacted soils 

and sediments, which generally have lower concentrations of contaminants of concern, would be 

contained in a smaller, engineered capped cell in the upland area of the Site. 
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Alternative 3: Off-Site Disposal Alternative 

The Off-Site Disposal Alternative consists of the same excavation of the Principal Sources as 

described in Alternative 2 followed by treatment, transportation and disposal off-Site at 

designated third party disposal facilities. 

Summary of Comparison of Alternatives 

The alternatives have been evaluated for implementability, effectiveness, and cost. All of the 

alternatives are implementable as they utilize conventional technologies and construction 

techniques. However, Alternative 3, (Off-Site Disposal), would take at least two years to 

implement (and possibly much longer), more than twice as long to implement as Alternative 2 

(On-Site Containment), thus significantly delaying reduction of risk and other goals like 

reopening of the beach to the public. In addition, Alternative 3 is less implementable than 

Alternative 2 when potential delays and the significant ongoing impacts to the community are 

considered. As presented more fully in Section 3.1.2.2 below, the Off-Site Disposal Alternative 

3 would generate approximately 112,000 tons of impacted materials that must be trucked to off­

Site disposal facilities and clean replacement materials trucked to the Site. This equates to 

approximately 9,290 fully loaded truck trips through the community, which will have a high 

likelihood of delaying the project as well as cause substantial detrimental impact on the local 

community (from traffic, exhaust emissions, dust, noise, etc.). It will take approximately 2.9 

million miles to truck the materials to and return from the disposal location and bring in clean 

replacement soils. The truck traffic to transport materials to off-Site disposal facilities would use 

Route 35 in the vicinity of the Site, which already is among the roadways most prone to 

accidents in the entire state. With trucks more likely to be involved in vehicle accidents than 

cars, the thousands of additional trucks on the road would substantially increase the chances for a 

vehicle accident. The additional truck traffic certainly would significantly increase traffic 

congestion and associated delays, and would also increase noise, dust and exhaust emission 

pollution, all of which would detrimentally impact local residents and businesses. 
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In contrast, with the On-Site Containment Alternatives, most of the construction, trucking and 

material movement would be performed within the Site, which would be closed off to the public. 

This alternative would take about 6 to 12 months to implement and would require only trucks 

bringing equipment to the Site and clean replacement materials to travel through the community 

for an approximate total of just 2,450 fully loaded truck trips. 

All of the alternatives, except for the No Action alternative are equally effective in the long-term 

in that they protect human health and the environment by eliminating direct contact with the 

Principal Sources. They also eliminate the potential for continued mechanical erosion of the 

Principal Sources and the potential for future impact on sediments and soils in the area. The On­

Site Containment Alternative 2 options both require long-term maintenance of the caps. The 

Macroencapsulation option offers some improved long-term protection by encapsulating the Slag 

with cementatious material and takes advantage of the massive nature of the Slag pots to provide 

a secondary protection zone behind the restored Seawall made up of clean rip-rap to prevent 

shoreline erosion. 

There is no significant cost associated with the No Action Alternative. The costs of the On-Site 

Containment options are similar at approximately $11,275,000 (upland) and $11,852,000 

(Macroencapsulation and upland). The cost of Off-Site Disposal is almost double this cost at 

approximately $20,281,000. 

In summary, with the exception of the No Action alternative, all of the alternatives meet the 

removal action objectives. Alternatives 2A, 2B and 3 are equally effective in the long term. 

Both of the On-Site Containment options meet the project goals much more quickly and at half 

the cost, with less impact to the nearby communities and fewer truck trips along with the risk 

associated with transportation, less dust generated, and far fewer carbon emissions. A summary 

ofthe key factors which could be quantified is provided as Figure ES-1. 
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1.0 SITE CHARACTERIZATION 

The Site, located as shown on Figure 1-1, is currently listed on the NPL and is subject to the 

requirements of CERCLA. The EE/CA has been prepared in response to a request by the 

USEPA to address the Principal Sources located within Old Bridge. These Principal Sources 

consist of Slag and battery casings located in the seawall and adjacent Slag-impacted soils and 

sediments. The location of the Principal Sources to be addressed by this EE/CA is shown on 

Figure 1-2. 

USEP A has completed the RI, HHRA, SLERA and FS for the Site and is currently in the process 

of developing a Proposed Plan for the Site. Under any remedial alternative ultimately selected 

by USEPA, the Principal Sources of lead in the Old Bridge area of the Site will need to be 

removed. These Principal Sources drive all human health risk and the majority of ecological 

risks calculated in the HHRA and SLERA, respectively, at the Site and, for this reason, removal 

of these Principal Sources as an initial action at the Site will address and eliminate a majority of 

the risk at the Site. NL has prepared this EE/CA as an interim measure designed to address those 

Principal Sources of lead located in Old Bridge, where removal will have the greatest impact in 

reducing risks at the Site. The EE/CA is based upon the information gathered by USEPA's 

investigations and reported in the RI, HHRA and SLERA, and is consistent with the proposed 

remedial alternatives identified by the USEP A in the FS. 

In accordance with the guidance on time critical removal actions under CERCLA, this section 

summarizes available data that characterizes the Site and surrounding areas, including current 

and historical information. A Site description and background discussion, a summary of 

previous investigations, identification of sources and the nature and extent of contamination, as 

well as a streamlined risk evaluation are provided. Each of these subsections is discussed in the 

following text. 
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1.1 SITE DESCRIPTION AND BACKGROUND 

The Site is located on the shore of Raritan Bay, in the eastern part of Old Bridge within the 

Laurence Harbor section of Middlesex County, New Jersey. Raritan Bay is also referred to as 

Raritan-Sandy Hook Bay, but "Raritan Bay" will be used throughout this document. A small 

portion of the western end of the Site, the Western Jetty at the Cheesequake Creek Inlet, is 

located in Sayreville. The Site is bordered to the north by Raritan Bay and to the east, west, and 

south by residential properties. State Highway 35 is located to the south beyond the residential 

properties. 

The Site consists of an approximately 2,500 feet long Seawall that is partially constructed of Slag 

and broken battery casings, beach areas, an upland area to the east of the Seawall where Slag and 

battery casings had been deposited, the Western Jetty at the Cheesequake Creek Inlet where Slag 

was also placed and soils and sediments that have been impacted by the weathering and erosion 

of the Slag. Figure 1-2 shows the areas of the Site addressed by this EE/CA. 

1.2 SITE HISTORY 

The Site is approximately 1.5 miles in length. The Seawall and beach portions of the Site are 

part of the Old Bridge Waterfront Park (Park). The Park includes walking paths, a playground 

area, several public beaches, and three jetties. The Park is protected by the Seawall, which is 

partially constructed with Slag. The Margaret's Creek area contains approximately 47 acres of 

wetlands that are vegetated and partially flooded and approximately 24.5 acres of dry upland 

area that is dominated by scrub vegetation. The Site also consists of the Western Jetty at the 

Cheesequake Creek Inlet and the adjoining waterfront area west of the jetty located in Sayreville, 

which are not covered by this EE/CA. 

The RI and FS divide the Site into 11 Areas as shown on Figure 1-1. This EE/CA addresses 

Areas 1, 2, 4, 5 and portions of Area 9 located in Old Bridge as shown on Figure 1-2. Additional 

information about the history of the other areas of the Site can be found in the RI and FS. 
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The Slag was reportedly deposited at the beachfront in the late 1960s and early 1970s as part of a 

federal and local government approved shore protection project. The Slag was largely in the 

form of "pots," each weighing about 450 pounds (which are dense, solid and not degradable), to 

armor an area that had sustained significant beach erosion and damage due to a series of storms 

in the 1960s. The Slag contains approximately 6% to 8% lead, 2% antimony, 1% copper and 

0.5% arsenic. Non-lead impacted demolition debris in the form of concrete and a variety of 

bricks, including fire bricks, was also found along with the Slag in the Seawall. A portion of the 

Seawall in Old Bridge also contains large, non-contaminated rip-rap believed to have been 

placed over the Slag when the grassed and paved portion of the Park was developed. 

Elevated levels of lead, antimony, arsenic and copper were identified by the NJDEP in the soil 

along the Seawall in 2007 and at the edge of the beach near the western end of the Seawall. Old 

Bridge placed a temporary "snow" fence in this area, posted "Keep-Off' signs in the park along 

the split rail fence that borders the edge of the Seawall, and notified the residents of Laurence 

Harbor. 

On April 24, 2008, USEPA's Removal Action Branch received a request from NJDEP to 

evaluate the Laurence Harbor Seawall for a removal action under the CERCLA. The CERCLA 

Information System Identification number for the Site is NJN000206276. On November 3, 

2008, NJDEP forwarded an amended request to include the Western Jetty along the Cheesequake 

Creek Inlet to the overall Site. 

USEP A collected samples at the Site in September 2008 as part of an Integrated Assessment. 

The purpose of this sampling event was to determine whether further action under the CERCLA 

was needed. The sampling included the collection of soil, sediment, water, biological, and Slag 

samples. USEPA and NJDEP analytical results indicated that significantly elevated levels of 

lead and other heavy metals are present in the Slag, soils and sediments. 
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At USEPA's request, the New Jersey Department of Health and Senior Services, in cooperation 

with the Agency for Toxic Substances and Disease Registry (ATSDR), evaluated the analytical 

data from the samples collected at the Site. Their findings concluded that, due to the elevated 

lead levels, a Public Health Hazard exists at the Seawall in Laurence Harbor, the beach between 

the western end of the Seawall and the First Jetty, and the Western Jetty at the Cheesequake 

Creek Inlet, including the waterfront area immediately west of the inlet (ATSDR, 2009). As a 

result of this determination, USEP A restricted access to these areas by installing permanent 

fences and posting signs and provided public outreach to inform residents and visitors to those 

areas that a health hazard exists. 

In March 2009, the property associated with Margaret's Creek was also included in the overall 

Site through a request made to the Remedial Program. The Site was listed on the NPL on 

November 2, 2009. 

USEPA conducted the RI at the Site from September 2010 to June 2011. The RI, including the 

HHRA and the SLERA (dated December 13, 2011), was issued on December 22, 2011. The FS 

was issued on February 29, 2012. Information from those reports forms the basis of this EE/CA. 

The RI, FS, HHRA and SLERA are available in the public repository in Old Bridge and from 

USEPA. 

1.3 PHYSICAL CHARACTERISTICS OF THE STUDY AREA 

The Site topography is characterized by a gradual rise along the beach to shore bluffs. The bluffs 

extend the length of the Site along the Bay except for Area 9, in front of the Margaret's Creek 

wetlands. The elevation at the top of the shore bluffs is about 30 feet above MSL. South of the 

bluffs, the terrain is primarily flat. 

The Raritan Bay bathymetry near the beach in Area 2 is characterized by a very gradual seaward 

slope. A significant ebb shoal (shallow depositional area) has built up near the mouth of 

Cheesequake Creek (Area 7). North of this ebb shoal, the depth increases sharply. 
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Surface water drainage in the vicinity of the Site is toward the tidal creeks and their associated 

wetlands. The major surface water bodies at the Site include Raritan Bay, Cheesequake Creek, 

and Margaret's Creek. These water bodies are subject to daily tidal fluctuations averaging 5.5 

feet. Because the slope of the Raritan Bay floor is very gentle, 400 to 600 feet of the bay floor 

are exposed during low spring tide. The Site, except for the majority of the Park and portions of 

the upland areas in Margaret's Creek, is located within the 100-year flood plain. 

1.3.1 Geology 

The Site is located in the Coastal Plain Physiographic Province ofNew Jersey, a seaward-sloping 

wedge of unconsolidated sediments ranging in age from Cretaceous to Holocene. The coastal 

plain sediments are composed of clay, sand, silt, and gravel, and are overlain by Quaternary age 

deposits. In the vicinity of the Site, the Quaternary deposits are underlain by the Upper 

Cretaceous age Magothy and Raritan Formations which are, in tum, underlain by the Lower 

Cretaceous age Potomac Group. 

1.3.2 Hydrogeology 

The major aquifer system in this region is the New Jersey Coast Plain Aquifer System. The 

aquifer system at the Site is composed of the Potomac-Raritan-Magothy Formations (PRM). 

Synoptic and continuous water level data from the monitoring wells indicate that much of the 

Site area groundwater is affected by tides. Wells closest to the bay and near the Cheesequake 

Creek Inlet show the greatest fluctuations in water elevations between high and low tides. Site 

wells exhibit a horizontal gradient toward the bay. Groundwater at the Site is classified as Class 

II by the NJDEP. However, the groundwater in the Site vicinity has high salinity due to impacts 

from the bay water. 

At the western end of the Seawall, under low tide conditions, groundwater flow is toward the 

bay. Under high tide conditions, the overall groundwater flow direction is also toward the bay, 

but flow is more complex due to the influence of tides and the vertical gradient. The eastern end 
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of the Seawall at low and high tide shows a simpler groundwater flow system. Lateral 

groundwater flow at low tide is toward the bay while at high tide lateral groundwater flow is 

inland. 

1.4 REMEDIAL INVESTIGATION AND INVESTIGATION AREAS 

For purposes of the RI and FS, the Site was divided into 11 Site areas based on historical 

investigations, Site physical characteristics, and the locations of known or potential sources. 

Figure 1-2 shows the Site investigation areas considered in this EE/CA. For the purposes of this 

EE/CA, the Site is limited to Areas 1, 2, 4, 5 and portions of Area 9 defined as follows: 

• Area 1: Laurence Harbor Seawall (Seawall) - The seawall along and in front of 

the Old Bridge Waterfront Park west of Margaret's Creek to the beach area at the 

foot of Laurence Parkway. 

• Area 2: Laurence Harbor Beach (Area 2 Beach) - The beach area at the foot of 

Laurence Parkway between the western end of the Seawall and the First Jetty and 

the intertidal sediments to the north of the beach. 

• Area 4: Old Bridge Waterfront Park (Park)- The park area along the Seawall (not 

including the playground) from the fence to the roadway. 

• Area 5: Laurence Harbor Beach (Area 5 Beach) - The beach area between the 

First and Third Jetty. 

• Area 9: Margaret's Creek (Upland) - The wetlands and upland areas associated 

with the Creek between the beach and Route 35. 
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USEP A conducted extensive sampling of all Site areas in the RI, including characterization of 

the source materials (Slag and battery casing material), soils, wetlands and intertidal sediments, 

surface water, groundwater and biota. To facilitate evaluation of the results, the RI discussions 

were organized into three sectors based on the type of environment and proximity to source 

areas; the three sectors include the Seawall Sector (Areas 1, 2, 3, 4, 5, and 6), the Jetty Sector 

(Areas 7, 8, and 11), and Margaret's Creek Sector (Area 9). Background areas for sediments and 

wetlands which were unaffected by Site conditions, including Slag and battery casings, were also 

evaluated (Whale Creek Wetlands and a portion of Raritan Bay Beach (Area 10) as shown on 

Figure 1-1 ). The results of these investigations can be reviewed in the RI; pertinent aspects of 

the RI as they relate to this EE/CA are summarized in the following sections. 

1.5 POTENTIAL SOURCES. NATURE AND EXTENT OF CONTAMINATION 

1.5 .1 Principal Source Material Characteristics 

In the Seawall sector, the primary sources of Site-related metals contamination are Slag and 

battery casings. The Seawall is up to 80% Slag. Battery casings were found in the upper 2 

inches of depositional zones in Areas 2 and 5. Buried Slag was observed in 7 of 26 test 

excavations on the upland side of the Seawall in Area 1 and the eastern end of Area 4 to depths 

ranging from 1 to 5 feet below the ground surface (BGS). Soil and sediments impacted by the 

Slag at the Seawall are documented in the RI with the highest concentrations of Slag-related 

constituents in Area 1 sediments directly to the north of the Seawall. 

Small amounts of battery casings and Slag are located in the Margaret's Creek Uplands area 

(Area 9). 

The metals lead, arsenic, copper, antimony, and chromium were identified as Site-related metals 

in the Rl. These metals were found to be associated with the Slag source material, were detected 

in Site media at elevated concentrations, and were expected to contribute most significantly to 

potential risk in the media evaluated at the Site. 

F:\Projects\2007\20071973·Margarets Creek\Sec Files\20 12\EECA·Finai\Final EE-C A.docx 

1-7 



NL-RBS 000168

The RI concluded that Site-related soil and sediment contamination in the Seawall sector is 

defined by co-located lead and arsenic contamination in specific depositional areas (Areas 2 and 

5) and areas associated with Slag (Seawall and Upland), (RI, page 7-3). However, both lead and 

arsenic are naturally present in the environment and have anthropogenic sources other than the 

Principal Sources as indicated by the concentrations of lead and arsenic identified in USEPA's 

background Area 10, Whale Creek. The Whale Creek background area includes wetlands and is 

located to the east of the Site study area in a location that is unaffected by the Principal Sources 

at the Site. Arsenic concentrations in the Whale Creek wetlands sediments ranged from 13.6 

mg/kg up to 49.5 mg/kg and the lead concentrations ranged 71.6 to 193 mg/kg. (HHRA, 

Appendix T in the Rl, page 6-15) 

1.5.2 Migration of Contaminants from the Source Materials 

The primary migration pathway from the Slag and battery casing materials to other areas of the 

Site is long-term, slow mechanical erosion from rain and wave action. Thus, elimination of this 

migration pathway is a primary objective of the removal action proposed in this EE/CA. Solid 

particles may over time break off from the source material, and rain and wave action carry the 

particles into the sediment directly in front of the Seawall. Continued wave action suspends the 

particles into the water column where they can then be carried further to the west by the long­

shore current. The jetties intersect the long-shore current and cause the particles to drop out of 

the water column and be deposited into accretion areas on the eastern side of the jetties. Heavier 

particles (sand-sized) accumulate in the beach area and are carried further inland by subsequent 

wave action. During storms, additional erosion and movement of Slag-related sediments, 

particularly the finer particles, may occur, carrying particles around the First Jetty where they 

can move further to the west. By this model, mechanical erosion of the Slag in the Seawall and 

subsequent movement of eroded particles by waves and currents is the primary cause of Slag­

impacted soils and sediments in front of the Seawall, to the west in the beach and intertidal area 

and between the First and Second Jetties (FS, Page 1-18). The discharge of streams and creeks, 

such as Margaret's Creek, into the bay also impact currents and sediment deposition as discussed 

in the Rl. 
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1.5 .3 Identification of Excavation Area Boundaries 

The goal of this EE/CA is to excavate, and either contain on-Site or dispose off-Site, the 

Principal Sources to prevent further mechanical erosion and to eliminate any direct access and 

exposure to those materials by human or ecological receptors. To determine the boundaries of 

the excavation areas, several lines of evidence were used, many of which were presented in the 

RI and FS. Those lines of evidence include: 1) data showing the areas containing Slag and 

battery casings, 2) data showing the locations of soils and sediments next to, under or near the 

Slag and casings with measured concentrations of lead exceeding 232 mg/kg, the Preliminary 

Remediation Goal established in the FS for lead (Lead PRG), 3) data concerning the migration 

pathways of material eroded from the Slag and casings, 4) information concerning areas with the 

greatest access by the public, 5) information concerning the physical capabilities and reach of 

conventional construction equipment positioned on-shore in the area of the Seawall, Area 2 and 

Area 5 Beaches, and 6) EPA guidance including the Lead-Contaminated Residential Sites 

Handbook (USEPA, 2003) and Presumptive Remedy for Metals-in-Soil Sites (US EPA, 1999). 

Figure 1-2 shows the horizontal boundaries of the proposed excavation areas, which capture the 

Slag and battery casings in Areas 1, 2, 5 and 9. Because the long-shore current moves the 

sediments westward from the Seawall (Area 1) into accumulation areas by the First Jetty (Area 

2) with some contamination being carried to the west past the First Jetty (Area 5), sediments and 

beach soils in Areas 1, 2 and Area 5 are included in the excavation boundary. 

1.5.3.1 Soils/Sands 

In the Area 2 Beach, based on the RI sampling results, soils exceeding the Lead PRG will be 

excavated to a total depth of 4 feet. In the Area 5 Beach, based on the RI sampling results, soils 

will be excavated to a depth of 1 foot, which addresses all soils exceeding the Lead PRG. In the 

Seawall area, excavation will include all visible Slag and battery casings, plus an additional one 

foot of soils beneath the Slag and casings and extending to a depth of 1 foot up to 25 feet behind 

F:\Projects\2007120071973-Margurets Creek\Sec Files\20 12\EECA-Finui\Final EE-C A.docx 

1-9 



NL-RBS 000170

(landward of) the Seawall. The Seawall removal area will be restored with 1 foot of clean 

sands/soil and then topped with a new Seawall made from non-lead impacted rip-rap and other 

heavy materials. It is expected that the soils remaining 1 foot below the bottom of the Slag and 

battery casings will have lead concentrations less than 232 mg/kg. In the event that a minor 

amount of soils with lead concentrations remain above 232 mg/kg, the replacement soils and 

clean rip-rap will prohibit any contact with such soils by either human or ecological receptors. 

In the Upland area, all visible Slag and battery casings will be removed plus an additional 1 foot 

below those areas and extending horizontally 10 feet on each side of the excavation area. The 

excavated soils will be replaced with clean fill. 

1.5.3.2 Sediments 

Excavation of sediments will take place along the entire length of the Seawall and Areas 2 and 5 

Beaches (approximately 3,300 lineal feet). The general horizontal boundary for removal of off­

shore sediments from these areas has been established based on RI data to capture sediments that 

exceed the Lead PRG. Much of this area can be excavated using a conventional long-arm 

excavator with a 50-foot reach, but crane mats will be required in Areas 2 and 5 to capture RI 

data points beyond 50 feet from shore. The vertical boundary for removal of off-shore sediments 

from these Areas has been established based on RI data to capture sediments exceeding the Lead 

PRG. Generally, the depth of excavation is 1 foot, except in 3 limited areas where excavation 

will extend to 2 feet to capture RI data points exceeding the Lead PRG. 

With this approach to removal of soils and sediments, human health risks associated with lead 

will be removed leaving no plausible human health risks associated with the Old Bridge portion 

of the Site. In addition, since this approach removes the sediments with lead concentrations 

above 232 mg/kg on a point by point basis to the full depth of contamination as identified in the 

RI, there will be no ecological risk related to lead remaining in Areas 1, 2 and 5. 
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Ecological risks associated with arsenic and other site-related contaminants are also eliminated 

along with the removal based on lead. The ecologically based PRG derived in the FS for 

sediment is 26 mg/kg of arsenic based on the mink which has a foraging area of 1 ,900 acres. 

After the removal for lead is performed, only two samples remain with arsenic concentrations 

above 26 mg/kg with concentrations of 32.6 and 38.1 mg/kg. Since mink forage was a driver for 

the arsenic cleanup goal, mink foraging along the shoreline and sediment within at least 50 feet 

of the shoreline will be removed and replaced with clean materials. This will reduce the average 

concentration of arsenic over the mink's foraging areas which will be below the ecologically 

based PRGs after the actions proposed in this EE/CA are performed. For copper, no sample 

results above the ecologically based PRG of 206 mg/kg remain. 

1.6 STREAMLINED RISK EVALUATION 

As part of the RI, USEPA conducted a HHRA and a SLERA for both Site-related and non-site­

related contaminants of concern. Those documents are attached as Exhibits T and U, 

respectively, to the RI report and are discussed in the RI and FS. 

1.6.1 Human Health Risk Assessment 

The HHRA conducted by USEPA dated December 13, 2011 determined that lead in soil, arsenic 

in fish and hard clams, and iron and cobalt in groundwater, create human health risks that exceed 

USEP A's thresholds. The HHRA further concluded, however, that the estimated risks to adults 

and children from consuming fish and clams caught within the Site area were very conservative 

(HHRA, Appendix T in the RI, page 6-5, 6-26). In addition, the HHRA noted that the risks from 

groundwater were derived from non-Site sources, and also that groundwater at the Site is too 

saline to be potable and there are public sources of water available such that groundwater at the 

Site is neither consumed now nor likely to be consumed in the future (RI, page 6-4 and 7-11). 

This leaves lead in soil as the only plausible human health risk at the Site. This EE/CA is 

designed to address and eliminate this specific risk. 
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1.6.2 Ecological Risk Assessment 

The USEPA's SLERA dated December 13, 2011 focused on Areas 8 (Western Jetty) and Area 9 

(Margaret's Creek) since the other areas did not have significant ecological receptors with the 

exception of Area 1 (area to the north of the Seawall). Area 1 was previously evaluated in a 

Biological Assessment Ecological Risk Assessment conducted by the USEPA Environmental 

Response Team (April 2010) (Biological Assessment). The SLERA and the Biological 

Assessment concluded that based on the maximum concentrations observed, both Site-related 

and non-Site-related chemicals in Site media may pose a risk to ecological receptors in Areas 1, 

8 and 9. As per USEP A guidance, neither the SLERA nor the Biological Assessment considered 

the effects of background contribution to the identified risks or considered the average 

concentration over the exposure area for the species of concern. Such factors are appropriate for 

consideration in the remedy selection phase, and when taken into account it can be shown that 

risks to ecological receptors at the Site are relatively low. 

This EE/CA is designed to address the Principal Sources in the public areas of the Site, where 

there is the greatest likelihood of exposure, so as to eliminate any risk to human health. The 

removal of Principal Source materials will also significantly reduce ecological risk by preventing 

direct contact of ecological receptors with Principal Source materials and avoiding potential 

release and migration of contaminants from mechanical erosion of the Slag. 
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2.0 IDENTIFICATION OF REMOVAL ACTION OBJECTIVES 

The objectives of this removal/response action are identified in this section. The statutory limits, 

the scope of the removal/response action, the schedule, and the planned response activities are 

discussed. Each of these components is addressed in the remainder of this section. 

2.1 STATUTORY LIMITS ON REMOVAL ACTIONS 

Financial restrictions and time limits do not apply to non-federal lead removal actions. 

2.2 DETERMINATION OF REMOVAL SCOPE AND REMOVAL ACTION 
OBJECTIVES CRAOs) 

The following RAOs have been established for this EE/CA: 

• To complete a removal action of Principal Sources that is implementable and an 

effective component of the final remedy for the Site to the extent practicable; 

• To eliminate the potential for contact of recreational users, residents, visitors, 

workers, anglers and ecological receptors to the Principal Sources in the Old 

Bridge sectors of the Site and reopen the public areas as quickly as possible; 

• To eliminate the potential for humans and ecological receptors to contact soils and 

sediments with lead concentrations exceeding the Lead PRG; and 

• To eliminate the potential for release of constituents from the Principal Source 

materials via mechanical weathering to soils, sediments or surface water 

migration pathways. 
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2.2.1 Volumes of Materials To Be Addressed in Removal Action 

Slag and battery casing surveys conducted by USEP A at the Seawall and the Upland sectors 

presented in the FS established Slag and/or battery casing distribution with a volume of 

approximately 6,100 CY. Since the Slag and battery casing surveys did not extend through the 

entire depth of the Seawall, the volume of source materials in the Seawall was assumed to be 

15,000 CY which yields an average depth of about 5.5 feet along the 2,500 lineal feet of Seawall. 

The estimated volume of soil/sediment to be excavated in the areas shown on Figure 1-2 is 

approximately 27,600 CY. Table 2-1 provides a listing of the volumes and estimated tonnage to 

be excavated as part of the removal action. 

2.3 DETERMINATION OF REMOVAL SCHEDULE 

Construction of the selected alternative can be completed within 6 to 12 months of the start of 

construction activities for Alternative 2 On-Site Containment (Alternatives 2A and 2B), or a 

minimum of 24 months for Alternative 3 Off-site Disposal. 

2.4 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 

The FS provided a listing of the possible ARARs identified for the project, which is provided in 

Appendix A to this EE/CA. 

2.5 PLANNED REMOVAL ACTIVITIES 

The alternatives considered in this EE/CA are a combination of excavation of the Principal 

Sources followed by either on-site containment or off-site disposal. The No Action alternative is 

also presented for comparison purposes. 
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2.6 PRE-DESIGN INVESTIGATION 

The Pre-Design Investigation is proposed m order to complete the detailed removal action 

design. The Pre-Design Investigation will consist of the following tasks: 

• Test pit/test boring studies in the Seawall and Upland areas to confirm actual 

depths of Slag and battery casings and to investigate the soil characteristics below 

the source materials as part of assessing migration of lead and arsenic via 

leaching; 

• Leaching studies using intact pieces of Slag and Slag-impacted soiVsediment and 

Site groundwater to assist in determining whether a bottom liner is required for 

on-Site containment; 

• Surface water sampling from the Raritan Bay to understand potential total and 

dissolved lead concentrations; 

• Groundwater sampling of three Site monitoring wells (MW-lOS, MW-lOD, and 

MW-12S) and the background monitoring well (MW-llS) to understand potential 

total and dissolved lead concentrations for leaching determination; 

• (For Alternative 2) Geotechnical study of the subsoils and natural clay located in 

the Upland area to determine the soil characteristics with respect to contaminant 

migration and suitability for use as structural fill and/or possibly a liner for the 

Upland containment cell; and 

• Visual observation of RI data points in the Upland area to confirm if they are the 

result of Slag/battery casings or some unrelated source. 
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3.0 REMOVAL ACTION ALTERNATIVES 

The scope of the response/removal action has been developed based on review of the USEP A's 

RI and FS documents. 

3.1 REMOVAL ALTERNATIVES 

The following alternatives have been developed for evaluation and to determine the best course 

of action to meet the project RAOs. A brief description of the three proposed alternatives is 

provided below. 

• Alternative 1: No Action - No additional actions would be performed. The 

current institutional controls (fencing and signs) would remain in place. 

• Alternative 2: On-Site Containment- This alternative utilizes excavation of the 

Principal Sources and containment of these materials using one of two optional 

containment approaches: 

- Alternative 2A: Upland Containment Cell - This alternative contains 

the Principal Sources in the area located in the Upland sector shown on 

Figure 3-1. EPA's conceptual rendering of an Upland Containment Cell is 

included as Figure 3-2. The engineered containment area would consist of 

an excavated cell, side berms constructed from the excavated soils and a 

geosynthetic and soil impermeable cap. During the Pre-Design 

Investigation, additional studies would be performed to determine an 

effective design to prevent infiltration of the cell by rainwater, surface 

water, groundwater and stormwater and thus eliminate the generation of 

any leachate. If the design studies confirm that migration of lead from the 

bottom or sides of the cell is possible or that lead-contaminated leachate 

may collect in the cell and migrate out of the cell, the existing underlying 
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natural clay available in the Upland sector would be studied to determine 

if it provides a low permeability bottom and possible side barriers to the 

cell and would be compared to traditional geosynthetic liners and leachate 

collection systems to determine effectiveness. 

- Alternative 2B: Source Material Macroencapsulation and Permeable 

Upland Cap (Macroencapsulation) - This alternative utilizes excavation 

and treatment of the Slag and highest concentration Principal Source 

materials with a Macroencapsulation solidification treatment. This 

material would be moved up and out of the water to an area behind the 

existing Seawall in the bayside of the Park, and encapsulated and capped 

as shown in Figure 3-3. A new Seawall would be constructed directly in 

front of the encapsulated material. Impacted soils/sediments which have 

lower lead and arsenic concentrations and, in many cases, only marginally 

exceed human health and ecological standards, will be placed under an 

engineered, permeable cap in the Upland sector also shown on Figure 3-3. 

• Alternative 3: Off-Site Disposal - This alternative utilizes excavation and on­

Site or off-Site treatment of Principal Sources and trucking to and disposal of all 

materials at designated off-Site third-party disposal facilities. 

These alternatives are analyzed below for their effectiveness, implementability, and cost. 

Effectiveness is evaluated in terms of protectiveness and ability to achieve the RAOs stated in 

Section 2.2. The effectiveness of the alternatives is assessed in terms of how well they protect 

public health and the community in the short and long term, protect workers during 

implementation, protect the environment in the short and long term, and comply with ARARs. 

The implementability of the alternatives depends on their technical feasibility, the availability of 

necessary resources to support the alternatives, their administrative feasibility, community 

impact, duration and cost. For this analysis, technical feasibility, availability of necessary 

resources and administrative feasibility are assumed to be the same for all alternatives. 
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3.1.1 Alternative 1: No Action 

Description 

This alternative provides a baseline for comparison with other alternatives and is required by 

CERCLA to be evaluated. Access to the impacted areas would be restricted by existing fencing 

and community awareness preventing recreational users to access the Seawall, beach areas, and 

intertidal sediment areas until further sampling, monitoring and evaluation have been completed. 

The Slag source materials would continue to be subject to mechanical erosion and may migrate 

into the soil and sediments. No additional institutional controls would be performed under this 

alternative. 

Implementability 

This alternative is implementable. Long-term maintenance and community awareness can 

continue to be implemented and direct contact exposure risks to humans will continue to be 

prevented through existing fencing and warning signs. As there is no truck traffic associated 

with this alternative, there is no increase in off-Site emissions of carbon dioxide equivalents. 

Effectiveness 

Since this alternative does not involve any changes to existing conditions, the implementation of 

this alternative does not result in any additional risks to the community or the environment. 

This alternative prevents access and exposure by recreational users and the local community to 

recreational areas, the beaches and intertidal areas. This alternative does not reduce exposure to 

ecological receptors and does not mitigate the potential for further erosion and migration of the 

Principal Sources. 
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There would be minimal cost to maintain the fencing and signs for this alternative. 

3 .1.2 Alternative 2: On-Site Containment 

3.1.2.1 Alternative 2A Upland Containment 

Description 

To address the RAOs stated in Section 2, this alternative consists ofthe following elements: 

1) Excavation of the Principal Sources as described in Section 1.5.3 above and 

shown on Figure 1-2 using conventional excavation equipment large enough to 

remove the Slag pots and large rip-rap. The material would be staged and 

segregated to retain the clean rip-rap for restoration of the Seawall. 

2) The Principal Sources would be loaded onto off-road trucks and transported 

within the Site boundaries for placement within the containment cell. The 

proposed location of the containment cell is within the Upland sector in the 

location shown on Figure 3-1 and as rendered by EPA in an example of a final 

cell in Figure 3-2. This location is outside of the 100-year flood plain and is 

readily accessed by Route 35 for import of capping materials. 

In order to transport waste materials to the containment cell and avoid using public roadways, a 

temporary haul road would be installed on the existing pathway as shown on Figure 3-1. The 

pathway would be upgraded to withstand the haul trucks. Additionally, as the route crosses 

Margaret's Creek, a temporary bridge would be erected to allow off-road trucks to transport 

excavated materials to the Upland containment cell. 
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The Upland containment cell would be constructed by excavating native soils to a depth of about 

7 to 8 feet below the ground surface and installing an earthen berm using the excavated soils to 

create sidewalls to contain the Principal Source materials. Excess excavated soils would be 

retained for use as cap cover soils and/or to replace excavated Principal Source materials. The 

footprint of the cell is anticipated to be approximately five (5) to six (6) acres (Figure 3-1). 

Excavated Principal Source materials would be dewatered as necessary and placed in lifts and 

compacted. Following completion of excavation and placement activities, the Principal Sources 

would be capped using a multi-layer geosynthetic and soil cap as shown on Figure 3-4. It is 

estimated that a total volume of almost 100,000 CY could be placed in the Upland containment 

area, sufficient to contain more than twice as much as the entire estimated volume of materials to 

be excavated (43,400 CY) under this EE/CA. The multi-layer geosynthetic cap would consist of 

a geotextile or sand layer, geomembrane and geocomposite drainage layer (Figure 3-4). 

Following the geosynthetic installation, two (2) feet of protective soils (cap cover and topsoil) 

would be placed over the cap to protect the geosynthetics and promote vegetation establishment. 

Additionally, there is a clay soil layer over 15 feet thick located beneath the proposed Upland 

containment area, which may provide a natural buffer to adsorb any lead or arsenic potentially 

mobilized from the Principal Sources contained in the cell. This clay layer is described in boring 

MW -15S and pictures of the clay during excavation of the interceptor pipe are also provided in 

Appendix B. These natural characteristics of the proposed Upland containment area, combined 

with the characteristics of the Principal Sources in being dense, inert and non-degradable, make 

this area a suitable location for a containment cell. This clay layer will be further investigated in 

the Pre-Design Investigation. 

During the Pre-Design Investigation, additional studies would be performed to design the cell so 

that no lead contaminated leachate may collect in the cell or migrate to groundwater or surface 

water from the sides or the bottom of the cell during flooding or storm events. If the design 

studies confirm that migration from the bottom or sides of the cell is possible or that lead 

contaminated leachate may collect in the cell and migrate out of the cell, the natural clay 
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available in the Upland sector would be studied to determine if it can be used or constructed to 

provide a non-permeable bottom and possible side barriers to the cell and would be compared to 

traditional geosynthetic liners and leachate collection systems to determine effectiveness. 

Following completion of the excavation and placement activities, reconstruction of the Seawall 

would consist of placement of geotextile followed by clean rip-rap over the underlying soils. 

Imported rip-rap would be placed as needed to provide protection. Near-shore intertidal 

sediments would be replaced with similar, imported fill material to pre-construction grades. It is 

anticipated that in order to excavate the Seawall, the existing Park would be disturbed. 

Following removal activities, the Park would be restored to existing conditions. 

Implementabilitv 

Excavation of Principal Sources: This component of the remedy is considered readily 

implementable and may be accomplished by traditional excavating methods. Construction 

equipment (e.g., mid-size and extended reach excavators and off-road haul trucks) for soils is 

readily available and can be mobilized to the Site. Specific equipment such as large excavators 

for rip-rap and Slag segregation as well as long stick excavators and crane mats for sediment 

removal are more specialty items, but are available in the surrounding areas. Bridge construction 

over Margaret's Creek can be accomplished with conventional temporary bridging components. 

This alternative minimizes impact to the surrounding community. The majority of the work 

would be conducted within the Site boundaries, and thus access to and through the nearby 

community would be minimized. No hazardous materials would need to be exported as part of 

this alternative, as shown in Table 3-1, meaning that no hazardous material would be transported 

through the community. Only trucks bringing in equipment and clean replacement materials 

would need to travel on public roads, minimizing the potential for delay of the project and 

impact to traffic, noise, truck emissions and wear and tear on local roads. Access to all 

construction areas would be restricted by fencing and subject to a community awareness program 

during the duration of the project. Table 3-1 shows that implementation of this alternative would 
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involve substantially fewer truck trips (estimated to be approximately 2,450 truck trips in total) 

than the Off-site Disposal Alternative. Following the procedures laid out in EPA's guidance 

document, Methodology for Understanding and Reducing a Project's Environmental Footprint 

(EPA 542-R-12-002, February 2012), the estimated emissions associated with off-Site 

transportation for this alternative are 918,750 pounds (lbs) of carbon dioxide equivalents. 

Upland containment cell construction: Structural fill, cap cover soil, topsoil and the 

geosynthetics are available for cell construction. The proposed footprint of the Upland 

containment cell would allow all of the estimated excavated Principal Source materials to be 

placed and capped within the proposed footprint. The actual dimensions and final elevations of 

the containment cell would be determined during the design process and the cell would be 

designed to not to allow rainwater, surface water, flood water or groundwater to infiltrate and 

make contact with the materials or migrate out of the cell. The cell would be designed to 

appropriately manage stormwater flow so as not to damage the cap or negatively impact the 

nearby community or the wetlands located adjacent to the Upland area. 

Upland containment cell maintenance: Maintenance of this kind of containment cell is 

conventional and would generally consist of periodic monitoring to ensure the integrity of the 

cap and the implementation of any necessary repairs like replacement of small areas of eroded 

soils and vegetation. If leachate collection and disposal is ultimately necessary, such 

maintenance is also conventional. 

Restoration: The disturbed areas of the Site would be restored to existing conditions following 

removal activities. All restoration is readily implementable including in the Park, beaches and 

intertidal areas that are used for public recreation. The Upland containment cell area would also 

be restored to a vegetative state to prevent erosion and exposure to impacted materials. 

Project Duration: The duration of this project is estimated to be 6 to 12 months from 

mobilization to the Site. 
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This remedy can be constructed in accordance with all ARARs. A list of potentially applicable 

ARARs from the FS is provided as Appendix A to this EE/CA. 

Effectiveness 

Excavation of the Principal Sources would permanently remove all direct contact with those 

materials by humans and ecological receptors. In addition, the Principal Sources would no 

longer be subject to erosion and migration. The Upland containment cell would be designed and 

maintained to prevent any future direct contact with materials or migration of these materials 

outside of the containment cell. Consequently, there would be no residual risk associated with 

the Principal Sources under this alternative. 

Although there is a potential for cross-contamination and dust issues in the short-term during 

construction activities, the impacts would be mitigated by implementing erosion controls and 

dust suppression as well as air monitoring during earth disturbance activities. These potential 

impacts are mitigated further under this alternative because all work with contaminated material 

will be performed inside the restricted areas of the Site. 

The Principal Sources would no longer be exposed to surface water. The existing groundwater 

data shows that even with the lead source materials completely exposed to the environment, no 

significant releases to groundwater are occurring at this time. Capping the materials would 

eliminate the potential for impacts to groundwater, surface water and the environment. 

The final controls (i.e., excavation, containment and maintenance of the cell) described under 

this alternative are demonstrated, conventional and proven technologies based on traditional civil 

and environmental procedures and construction techniques. Such techniques and procedures are 

reliable and would adequately meet the intended project RAOs. Similar on-site 

capping/containment remedies have been successfully implemented at numerous sites across the 

United States, including the Jack's Creek Superfund Site and Marjol Battery RCRA Site to 

address similar lead materials on-site. 
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The estimated capital cost of this alternative is $11,275,000. Table 3-2 provides a summary of 

the costs anticipated for this alternative. The cost estimate does not include costs for a cell liner, 

the need for which would be determined during the design phase. 

3.1.2.2 Alternative 2B: Macroencapsulation and Permeable Upland Cap 

To address the RAOs stated in Section 2, this alternative consists of the following elements: 

1) Excavation of the Principal Sources as described in Section 1.5.3 above and 

shown on Figure 1-2 using conventional excavation equipment large enough to 

remove the Slag and large rip-rap. The material would be staged and segregated 

to retain the clean rip-rap for restoration of the Seawall. 

2) The Slag would be consolidated and moved to a location out of the water and 

behind the existing Seawall where it would be encapsulated using a cementatious 

grout. Two possible locations for the encapsulation area are shown on Figure 3-3. 

A replacement seawall would be constructed using clean material in front of the 

encapsulated material and a cap with geosynthetic liner would be placed on top of 

the encapsulated material. Figures 3-5a and 3-5b present cross-sections of the 

encapsulation area and reconstructed seawall. 

3) The remammg Principal Sources would be loaded onto off-road trucks and 

transported within the Site boundaries for placement within a containment cell. 

The proposed location of the containment cell is in the Upland sector in the 

location shown on Figure 3-3. 
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Description- Macroencapsulation of Slag 

This alternative was developed based on several suggestions at community meetings to contain 

the source materials with cement/concrete additives and to minimize the size of a containment 

cell in the Upland area of the Site. This alternative removes the Slag from contact with the bay, 

moves it to safe inland location in the Park above the groundwater table, and mixes the Slag with 

cement-like materials (pozzolanics) to fully encapsulate it and prevent degradation and leaching. 

This alternative addresses several significant concerns at the Site by: 1) eliminating mechanical 

weathering (erosion) of the Slag by removing the material from wave action, isolating it through 

Macroencapsulation and capping such that it is no longer in contact with rainfall, surface water 

or groundwater, 2) minimizing the amount of movement/trucking of the Principal Source 

materials necessary at the Site, and 3) minimizing the size of the Upland containment cell, which 

would hold only the lower concentration soil and sediment Principal Sources. This approach 

allows much of the Principal Source material to remain as close as possible to its original 

location, minimizing the potential dust and placement concerns associated with moving these 

materials. The excavated Slag would be placed in an excavated cell within the Park as shown on 

Figures 3-3, 3-5a and 3-Sb, and the void spaces grouted/filled with a cementatious pozzolanic 

grout. Two possible containment areas are shown; one provides a linear cell that runs parallel 

with the Seawall and the second is southeast of the existing sewer line. Any non-contaminated 

soil materials obtained from the Park excavation could be used for backfill or reused as part of 

the cap cover layer. It is estimated that approximately 6,100 CY of Slag source material would 

be contained based on EPA's estimate of the quantity of Slag in the seawall; however the size of 

the Macro encapsulation cell can be adjusted to accommodate a higher volume, if needed. 

Similar to Alternative 2A, the Seawall materials would be segregated to retain the clean rip-rap. 

Following Slag placement and Macroencapsulation, the Park containment area would be capped 

with a multi-layered capping system including a geomembrane and a geocomposite drainage 

layer similar to the one shown on Figure 3-4. Following the geosynthetics installation, 2 feet of 

protective soils and topsoil would be placed which would be suitable for protecting the 

geosynthetics and establishing vegetation. 
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This cap would allow existing Park uses to resume following restoration. 

Description- Excavation and Upland Containment of Non-Slag Principal Sources 

As noted above, most of the non-Slag Principal Sources consists of sand, sediments and soils that 

have much lower concentrations of lead, arsenic and copper than the Slag. After excavation, the 

non-Slag Principal Sources would be dewatered as necessary and transported on temporary haul 

roads within the Site (as described above in connection with Alternative 2A) to an Upland 

containment cell. A temporary bridge would be required to allow off-road trucking to cross 

Margaret's Creek. 

This alternative includes capping the Upland containment area with a permeable capping system, 

which would consist of geogrid/construction safety fence visual barrier layer and a 12-inch cover 

soil layer as shown on Figure 3-6. The synthetic visual barrier layer would be installed to 

provide a visual barrier to anyone who inadvertently digs in the area as well as vector control 

below the cover soil layers. Use of a permeable cap is consistent with USEPA guidance for 

addressing these types of materials, as reflected in the Superfund Lead-Contaminated Residential 

Sites Handbook (USEPA, 2003). Permeable caps are routinely used to contain and isolate lead­

contaminated media even at residential properties where children play, and have been used 

successfully on residential projects in Indiana, Illinois, Missouri and elsewhere around the 

nation. 

The same Pre-Design Investigation described in Alternative 2A would be performed to 

determine the need for any additional protection from infiltration or leaching of lead from the 

bottom or sides of the cell. 

Following completion of the Seawall replacement and sediment removal activities, Park features 

(e.g., gazebo, walking paths, fencing etc.) would be restored to existing conditions. 
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Implementabilitv 

Principal Sources Excavation: The implementability of this alternative is the same as Alternative 

2A but simplified because of reduced distance of movement of the heavy Slag materials to the 

Macroencapsulation cell behind the Seawall. 

Macroencapsulation: Macroencapsulation has been performed on other sites. A suitable 

solidification agent would be designated during the design process as alternatives are reviewed. 

Upland Containment Cell Construction: Structural fill, cap cover soil, geosynthetics, and topsoil 

are available for the Upland cell construction as well as geosynthetics for Park cell. The 

proposed footprint(s) would allow all of the estimated excavated impacted soil and sediment to 

be placed and capped within the proposed footprints. The actual dimensions and final elevations 

of the containment cells would be determined during the design process. The size of the final 

cell will be smaller than the Upland containment cell in Alternative 2A. 

Restoration: The disturbed areas of the Site would be restored to existing conditions following 

removal activities. All restoration is readily implementable including providing the Park, beach 

and intertidal areas for recreational use. The containment cell areas would also be restored to a 

vegetative state to prevent erosion and exposure to impacted materials. 

Project Duration: The project duration is the same as Alternative 2A. 

This alternative can be completed in accordance with the ARARs for the Site provided in 

Appendix A. 

Community Impact: Minimal community impact as described in Alternative 2A with the added 

benefit that the Upland containment cell would be reduced in size. Also, there would be less 

material movement on-Site and consequently less dust, noise, truck emissions, etc. Less clean 
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replacement fill is required than with Alternative 2A so the number of fully loaded trucks on 

local roads is less with approximately 1,625 trucks required. The estimated off-Site emissions is 

also less with approximately 609,375 lbs of carbon dioxide equivalents being emitted. 

Effectiveness 

The effectiveness of this alternative is the same as Alternative 2A, except that encapsulation of 

the Slag will reduce the long-term maintenance of that containment feature and will provide 

additional protection against potential contact with surface or groundwater. 

In addition, the Macroencapsulation treatment of the Slag provides a beneficial reuse as the 

massive, buried reinforcement zone behind the Seawall will help prevent erosion from impacting 

the Park conditions in major storm events. 

The estimated capital cost of this alternative is $11,852,000. Table 3-3 provides a summary of 

the costs anticipated for this alternative. This cost estimate does not include the cost of a liner 

for the Upland cell, the need for which would be determined during the design phase. 

3 .1.3 Alternative 3: Off-Site Disposal 

Description 

To address the RAOs stated in Section 2, this alternative consists of the following elements: 

1) Excavation of the Primary Sources as set forth in Section 1.5.3 above and shown 

on Figure 1-2 using conventional excavation equipment large enough to remove 

the Slag pots and large rip-rap. The material would be staged and segregated to 

retain the clean rip-rap for restoration of the Seawall. 
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2) Treatment of excavated materials as described below, loading onto trucks, 

transportation to and disposal of materials at an off-Site licensed third party 

disposal facility. 

Due to difficulties and costs associated with crushing the large Slag materials and subsequent 

treatment, it is anticipated the Slag pots would be excavated and direct loaded onto licensed 

hazardous waste transport trucks and taken to an off-Site hazardous disposal facility for 

treatment and disposal. The nearest facilities identified for these materials are located in Yukon, 

Pennsylvania and Model City, New York, which are located 340 miles and 428 miles away, 

respectively, as shown in Appendix C. All other materials would be treated as necessary on-Site 

and then loaded onto to trucks and sent off-Site as non-hazardous waste at facilities 

approximately 50 miles away. This alternative involves the transport of approximately 67,900 

tons of hazardous waste (approximately 3,395 full truck loads) and 43,900 tons of non-hazardous 

waste (approximately 2,195 full truck loads). 

Slag-impacted soils and sediments anticipated to be characterized as hazardous would be 

excavated and segregated in stockpiles to perform waste characterization. Once characterized, 

materials failing TCLP would be treated on-Site with a stabilization reagent determined through 

the design process to remove the hazardous characteristics. 

In order to perform the stabilization, a large staging area or areas with stabilization cells would 

be constructed. This staging area and cells would be constructed either in the Park area or in the 

Upland area of the Site or both. The cells would be constructed with Jersey barriers with erosion 

and sediment controls installed to prevent migration of impacted materials prior to testing and 

subsequent loading the treated material into tri-axle haul trucks. Treatment on-Site may create 

additional dust and noise from mixing operations. 
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The non-hazardous impacted materials would be excavated and either direct-loaded into trucks 

or staged for later loading and off-Site disposal to the designated approved non-hazardous waste 

disposal facility. Clean materials would be brought on-Site to replace excavated materials. 

Restoration of all disturbed areas would be completed as discussed in the On-Site Containment 

Alternatives. 

Implementabilitv 

The controls (i.e., excavation, treatment and disposal) described under this alternative are 

demonstrated and proven technologies based on traditional civil and environmental procedures 

and construction techniques. Such techniques and procedures are reliable and would adequately 

meet the intended project RAOs. This alternative can be completed in accordance with the 

ARARs for the Site provided in Appendix A. 

The removal of the Principal Sources would be performed with readily available conventional 

construction equipment. A larger staging area would be required to allow temporary placement, 

waste characterization of all materials and treatment of hazardous soil/sediment materials prior to 

transport and disposal at an off-Site disposal facility. The significant amount of material 

required to be disposed of off-Site would likely overwhelm the capacity at treatment and disposal 

facilities, which may cause unexpected delays and slow the project down considerably at times. 

The limited number of licensed hazardous waste transport vehicles would likely further slow 

implementation of this alternative. The project-related traffic through the community of Old 

Bridge and on Route 35 (a four lane highway going to two lanes in places with multiple bridges 

and stop lights), including significant truck traffic during the summer construction season, would 

likely delay the project and adversely impact the activities of the community and create even 

more traffic congestion within overloaded community corridors. 
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Project Duration: Because of the unknown impact of truck and disposal facility availability, 

traffic and the other factors presented above, it is estimated this alternative will take at least 24 

months from the mobilization of construction equipment at the Site, and potentially significantly 

longer depending upon the impact of significant roadway construction projects in the area, 

limitations associated with the amount of staging space for trucks on nearby local roads, and 

limitations associated with availability ofhazardous waste haulers and disposal facility capacity. 

During this time, the Park and most likely the Area 2 and 5 Beaches would not be available for 

use, due to the requirements ofthe ongoing staging operations. 

Community Impact: The magnitude of off-site trucking may have substantial detrimental 

impacts to the community. Based on the estimated 111 ,800 tons of materials that must be taken 

off-Site for disposal and 74,000 tons of clean materials brought on-site for restoration, 

approximately 9,290 full truck loads with an equal number of empty truck loads (almost 18,600 

in total) would be required to implement this alternative. Each trip would require transport of 

materials up to 428 miles for a round trip, requiring over one day getting to its intended 

destination and another day to return for a total of over 2.5 million miles traveled plus an 

additional 370,000 miles for clean replacement soils for a total of almost 2.9 million miles for 

this alternative. The main thoroughfare that would be utilized (Route 35) is not amenable for the 

number of trucks that would be required and has single lane bridges in close proximity to the 

Site. Estimated off-Site emissions associated with this alternative are 10,867,875 lbs carbon 

dioxide equivalents. 

Traffic congestion and the vehicle accidents that inevitably result are already significant issues in 

Middlesex County in general and on Route 35 in particular. New Jersey State Police records show 

that Middlesex County has the highest number of vehicle accidents and the highest number of 

resulting fatalities of any county in New Jersey. (http://www.njsp.org/info/fatalacc/pdf/ptccr.pdf). 

New Jersey Department of Transportation (NJDOT) records show that Route 35 in particular is 

consistently among the top 15% of roads in New Jersey with the highest accident rates 

(http://www.state.nj.us/transportation/refdata/accident/pdf/crashrate.pdf). This is not surprising, as 
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two-lane roads with no shoulder (like Route 35) are among the roadways statistically most prone to 

accidents. (http://www.state.nj.us/transportation/refdata/accident/pdflcrash_geometry.pdf). The 

substantial additional truck traffic on Route 35 in Old Bridge that would occur if the Off-Site 

Disposal Alternative was implemented would exacerbate what already is a difficult situation by 

creating a significantly increased risk of vehicle accidents. This is supported by statistics which 

show trucks are the most common type of vehicle in accidents and trucks are 8 times more prone to 

accidents involving cars compared to single trucks or other vehicles, Analysis of Truck Accident 

Reports in Work Zones in New Jersey (August 1997). 

The substantial truck traffic at the Site to implement this alternative also would cause traffic 

congestion, delays, and additional road maintenance needs resulting from wear and tear on roads 

from heavy trucks all of which would impact the local businesses and residents of the 

community. These factors also could have a substantial impact on extending the project 

schedule. Additionally, the emissions and noise pollution would be significant due to the 

increased truck traffic. 

Effectiveness 

With regard to the Principal Sources, effectiveness is the same as Alternatives 2A and 2B except 

that there would be no long-term maintenance required. However, this alternative presents 

additional risks not encountered in Alternatives 2A and 2B. The Off-Site Disposal Alternative 

would involve an estimated 9,290 full truck loads and almost 2.9 million miles to transport 

materials to the treatment/disposal facility and bring in clean replacement materials, creating a 

risk of accidents and the potential for exposure of civilians to contaminated material. Because 

such a significant quantity of material needs to be moved off-Site, the alternative could not be 

implemented as quickly and this alternative would take at least 24 months to implement and 

probably much longer due to unforeseen delays. Thus, the Off-Site Disposal Alternative would 

be less effective in terms of eliminating risks in a timely manner and meeting other goals like 

reopening public areas as soon as possible. 
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Once removal was completed, this alternative would eliminate migration pathways and the 

potential for direct contact exposures to the Principal Sources. As these materials would be 

removed from the Site, no residual risks would remain from the Principal Sources. 

Use of treatment and off-Site disposal is a proven method for addressing materials. It is not 

normally utilized for significant volumes of materials like those present at the Site. CERCLA 

(Section 300.430(a)(iii)(B) of the National Contingency Plan) has the expectation that 

engineering controls like containment would be used for large volumes of waste that pose a 

relatively low long-term threat where treatment is impractical. 

The estimated capital cost of this alternative is $20,281,000. Table 3-4 provides a summary of 

the costs anticipated for this alternative. 

F:\Projects\2007\20071973-Margarets Creek\Scc Files\2012\EECA-Finai\Final EE-CA docx 

3-18 



NL-RBS 000194

4.0 SUMMARY AND COMPARATIVE ANALYSIS OF ALTERNATIVES 

The alternatives for the removal/response action discussed above have been developed based on 

the project RAOs. These RAOs are to: 

• To complete a removal action of Principal Sources that is implementable and an 

effective component of the final remedy for the Site to the extent practicable; 

• To eliminate the potential for contact of recreational users, residents and visitors 

and ecological receptors to the Principal Sources in the Old Bridge sectors of the 

Site and reopen the public areas to the public as quickly as possible; 

• To eliminate the potential for contact of humans and ecological receptors to soils 

and sediments with lead concentrations exceeding the Lead PRG; and 

• To eliminate the potential for release of constituents from the Principal Source 

materials via mechanical weathering to soils, sediments or surface water 

migration pathways. 

Alternatives which can meet these goals quickly, are easily implementable, minimize the short 

term impacts on the community and the environment, will function well over a long period of 

time, and are cost-effective, are preferred. 

A summary of the analysis presented in Section 3.0 for each alternative is provided in Table 4-1 

and on Figure 4-1. 

4.1 IMPLEMENTABILITY 

The No Action Alternative is already implemented, so there are no implementability concerns 

associated with implementing this remedy. The other three alternatives all are implementable 

using conventional methods, and the personnel and equipment required to implement these 

F:\Projects\2007\20071973-Margarets Creek \Sec Files\20 12\EECA-Fmai\Final EE-CA.docx 

4-1 



NL-RBS 000195

alternatives are readily available. However, the duration, cost and community impact are 

significantly different for these alternatives. 

The construction time required for the On-Site Containment Alternatives (Alternatives 2A and 

2B) is less than the half of the time required for the Off-Site Disposal Alternative (Alternative 3). 

The implementation of the On-Site Containment Alternatives 2A and 2B would require less 

coordination with outside parties including trucking companies, local officials, treatment 

facilities, and disposal facilities. Further, both the On-Site Containment Alternatives 2A and 2B 

involve movement of substantially less materials through local roads. This in turn, would reduce 

the potential for an accident, a spill, and dust issues during transport. Off-Site emissions of 

carbon dioxide equivalents are approximately 10 times higher with Off-Site Disposal Alternative 

3 than with either On-Site Containment Alternative 2A or 2B. Community impacts are far less 

with On-Site Containment Alternatives 2A and 2B than for Off-Site Disposal Alternative 3. For 

these reasons the On-Site Containment Alternatives 2A and 2B are both preferable with regard to 

the implementability criterion compared to the Off-Site Disposal Alternative 3. 

4.2 EFFECTIVENESS 

The No Action Alternative would not be effective in meeting the Site RAOs. 

The other three alternatives are equally effective. The On-Site Containment Alternatives 2A and 

2B include maintenance components, but maintenance of such containment cells is a traditional, 

conventional component of response actions, and alternatives involving maintenance 

components achieve the same level of effectiveness as long as the maintenance is performed. 

The On-Site Containment Alternatives 2A and 2B would have less on-Site soil handling and 

truck traffic during the movement of the Principal Source materials by containing materials close 

to their present locations. The Off-Site Disposal Alternative would require additional material 

handling and mixing of impacted soiVsediment with treatment reagents in order to transport the 

treated, non-Slag Principal Source materials to a subtitle D disposal facility. This additional 

material handling and mixing would increase the potential for dust and noise. Additionally, the 
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On-Site Containment Alternatives 2A and 2B would have substantially less off-Site trucking 

requirements as all Principal Source materials would be contained on-Site either by a cap alone 

or by a cap with additional Macroencapsulation treatment. The Off-Site Disposal Alternative 3 

would require 111,800 tons of material to be taken off-Site and the import of 74,000 tons of 

clean, replacement soils. This equates to a total of approximately 9,290 loads of off-Site trucks 

to transport the Principal Sources hundreds of miles to the disposal facilities located in Yukon, 

Pennsylvania and/or Model City, New York and bring in clean materials. These thousands of 

trucks will have to line up and be staged on local roads near the Site to receive materials for off­

Site disposal or wait to unload clean materials. The increased traffic and mileage, including the 

almost 2.9 million miles necessary to truck the materials to the disposal sites, would significantly 

increase the potential for vehicle accidents, congest local roadways, and create noise and 

emission pollution, all of which would detrimentally impact local residents and businesses. 

Table 3-1 provides an estimate of the number trucks required for each alternative as well as the 

estimated mileage. 

Time of construction for the On-Site Containment Alternatives 2A and 2B is estimated to be just 

6 to 12 months. These alternatives are projected to have a manageable impact on the local 

community because nearly all activity is on-Site. In contrast, the Off-Site Disposal Alternative 3 

is estimated to take at least 24 months and could take even longer, which would delay meeting 

the project goals of eliminating risks in a timely manner and other project goals like opening the 

beach and Park for community use as soon as possible. 

All of the alternatives are equally protective of human health and the environment. The 

Alternative 2B Macroencapsulation of the Slag would add a pozzolanic layer over the materials 

which would provide an additional protection against future contact of those materials with 

surface or groundwater. Further, the Alternative 2B Macroencapsulation and the pozzalonic 

reinforcement take advantage of massive nature of the existing Slag pots, which have survived 

over 40 years, to serve as a massive reinforcement zone to prevent the Park and the sewer main 

from becoming damaged in the event of a severe storm or erosion which damages the Seawall. 
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4.3 COST 

There is no significant cost associated with the No Action Alternative. The estimates of the 

probable construction cost of the On-Site Containment Alternative 2A and the 

Macroencapsulation Alternative 2B are similar at approximately $11,275,000 and $11,852,000 

dollars, respectively (i.e., the cost of those alternatives are within about 10% of each other). The 

estimate of probable construction cost of the Off-Site Disposal Alternative 3 is almost double 

this cost at $20,281,000. 

4.4 COMPARATIVE ANALYSIS SUMMARY 

With the exception of No Action, all of the alternatives can meet the RAOs and are equally 

effective. However, the On-Site Containment Alternative 2A and the On-Site 

Macroencapsulation Alternative 2B meet the project RAOs more quickly, with fewer risks 

associated with transportation, with less traffic, noise, dust and carbon dioxide equivalents 

emissions and other detrimental impacts on the community, and at a substantially lower cost than 

Alternative 3. The On-Site Containment Alternative 2A and the On-Site Macroencapsulation 

Alternative 2B are therefore more implementable than Alternative 3. 
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Source Source 
Materials Materials 
Volume Weie:ht 

CY Ton 
Seawall Sector 
Area I 15,000 64,500 
Area 2 59 254 
Area 3 - -
Area4 - -
AreaS 9 39 
Area 6 - -

Total 15,100 64,800 
Margaret's Creek Sector 
Area 9 711 3,057 

Total All Sectors 15,800 67,900 

Notes: 

Table 2-1 
Estimated Volumes and Tonnage 

RBS Superfund Site 
Middlesex County, New Jersey 

Soil Volume Soil Weight Sediment Volume 

CY Ton CY 

4,612 6,918 2,349 
4,799 7,199 3,205 

- -
- -

1,113 1,670 1,579 
- -

10,500 15,800 7,100 

5,000 7,500 5,000 
15,500 23,300 12,100 

1. All volumes based on EPA sampling and a PRG of232 mg/kg total lead. 

Sediment Wt. 

Ton 

3,993 
5,449 

-
-

2,684 

12,100 

8,500 
20,600 

2. Tons based on volumes shown with 4.3 tons/cy for source materials, 1.5 tons/cy for soils, and 1.7 tons/cy for sediments. 
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Total Volume Total Weight 

CY Ton 

21,961 75,411 
8,063 12,901 

- -
- -

2,701 4,393 
- -

32,700 92,700 

10,711 19,057 
43,400 111,800 



N
L-R

B
S

 000204

Alternative Type of Material Material (tons) 

On-site Containment Replacement fill 44,000 
Replacement fill (rip rap) 30,000 
Structural fill for berms 18,000 
Cap cover soils 19,000 

Totals 111,000 

M acroencapsu Ia tic n Replacement fill 44,000 
Replacement fill (rip rap) 30,000 
Structural fill for berms 20,000 
Cap cover soils 36,300 
Soldification Reagents 2,500 

Totals 132,800 

Off-site Disposal Source materials (haz facility) 67,900 
Sediment/soils (non-haz facility) 43,900 
Replacement fill 74,000 

Totals 185,800 

Notes : 

1. Hazardous Disposal Facilty assumed to be Yukon, Pennsylvania. 
2. Import fill and non-hazardous facility assumed to be within 50-mile range. 
3. Tonnage based on volume excavations and tons/cy multipliers. 
4. Return trip empty trucks not included. 
5. Miles calculated on round trip of fully loaded trucks and return trip of empty trucks 

Table 3-1 

Truck Volume Summary 

RBS Superfund Site 

Middlesex County, New Jersey 

Number of Loaded Number of Loaded 
Trucks On-site Trucks on Loca I Roads 

1,100 
1,500 

450 
950 

1,550 2,450 

1,100 
1,500 

500 
908 

125 
2,508 1,625 

3,395 
2,195 
3,700 

0 9,290 

Miles per Trip Miles traveled 

Available on-site -
100 150,000 

Available on-site -
100 95,000 

245,000 

Available on-site -
100 150,000 

Available on-site -
Available on-site -

100 12,500 
162,500 

680 2,308,600 
100 219,500 
100 370,000 

2,898,100 

6. Carbon Dioxide Equivalent conversion factor (22.5 lbs per gal)was attained from USEPA's "Methodology for Understanding and Reducing a Project's Environmental Footprint" 
7. Six miles per gallon used for diesel trucking (assuming a round trip). 
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Carbon Dioxide 
Equivalent C02e (lbs.) 

562,500 

356,250 
918,750 

562,500 

46,875 
609,375 

8,657,250 
823,125 

1,387,500 
10,867,875 
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Table 3-2 
Alternative 2A 

On-Site Containment Cost Opinion 
RBS Superfund Site 

Middlesex County, New Jersey 

Item Description Quantity Unit 

Mobilization/Demobilization 1 LS $ 

Pre-Design investigation 1 LS $ 

Demolition 
-Tree Removal and Grubbing 2 Ac $ 
-Mise 1 LS $ 
- Site Lighting - removed and stored 27 EA $ 
-Fencing 3,300 LF $ 
- Guiderail 522 LF $ 
- Guiderail Posts 55 EA $ 
- Playground equipment 1 LS $ 
-Gazebo 2,560 CF $ 
- Walking Bridge Partial Demo 400 SF $ 

Erosion Control - General Site 
- Construction Entrance 1 EA $ 
- Super Silt Fence 3,200 LF $ 
-Perm Seed/Mulch (Cap) 259,011 SF $ 

Erosion .::;ontrol - coastal 
-Silt curtain 2,700 LF $ 
- Dewatering Station and Water Management 1 LS $ 
- ManagemenUMaintenance 1 LS $ 

.Earthwork I I I 
General Site I I I 
- Strip Topsoil and Stockpile I 4,250 I CY 1$ 

l"'ontalnment Area- MC Sector 
- Bulk Fill for Containment Area Subgrade- imported 12,000 CY $ 
-Cap Liner 255,000 SF $ 
- Cap Cover Soil - imported 12,000 CY $ 
-Topsoil 5,000 CY $ 

Removal or :soil and Near :shore :sediment- :seawall :sector 
- Excavate and Manage Bay Sediments 7,100 CY $ 
- Backfill Bay Sediment Excavation 7,100 CY $ 
- Excavate Existing Beach Soil and Soil Underlying Slag Pots 10,500 CY $ 
- Backfill Existing Beach Excavation 10,500 CY $ 

Removal of :seawall 
- Excavate Riprap to 5'; Haul and Place 15,000 CY $ 
- Backfill Excavation below seawall 10,000 CY $ 
- Procure and Replace Riprap 5,000 CY $ 

Removal of Me source Materials 
- Excavate Source Soils - Haul - Place 711 CY $ 
- Excavate Miscellaneous Impacted Soils - Haul - Place 10,000 CY $ 
- Backfill Excavated Areas 10,000 CY $ 
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Unit Rate Amount Subtotal 

250,000.00 $ 250,000.00 $ 250,000.00 

100,000.00 $ 100,000.00 $ 100,000.00 

9,825.00 $ 19,650.00 
5,000.00 $ 5,000.00 

200.00 $ 5,400.00 
3.78 $ 12,474.00 
2.81 $ 1,466.82 
7.00 $ 385.00 

1,000.00 $ 1,000.00 
0.35 $ 896.00 

12.45 $ 4,980.00 
$ 51,251.82 

1,600.00 $ 1,600.00 
8.00 $ 25,600.00 
0.12 $ 31,081.32 

$ 58,281.32 

20.00 $ 54,000.00 
50,000.00 $ 50,000.00 
20,000.00 $ 20,000.00 

$ 124,000.00 

I I 
I I 

4.00 I$ 17,000.00 I 
$ 17,000.00 

25.00 $ 300,000.00 
3.00 $ 765,000.00 

30.00 $ 360,000.00 
26.00 $ 130,000.00 

$ 1,555,000.00 

50.00 $ 355,000.00 
26.00 $ 184,600.00 
20.00 $ 210,000.00 
26.00 $ 273,000.00 

$ 1,022,600.00 

50.00 $ 750,000.00 
26.00 $ 260,000.00 

210.00 $ 1 ,050,000.00 
$ 2,060,000.00 

26.00 $ 18,486.00 
27.00 $ 270,000.00 
26.00 $ 260,000.00 

$ 548,486.00 
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Item Description 

Stream Crossing 
- Foundations 
- Precast bridge spans 
- Backfill to 18" above top 

Park Re-Construction 
- Parking Lot 

6" Stone Subbase 
2" Binder 
1.5" Wearing 

- Woodpost Guiderail 
-Gates 
- Signage 
-Paved path (1.5" Wearing 6" Stone) 
-Walking Bridge Modifications 
- Reinstall Lighting on New Foundations 
- Site Lighting - Additional Lights 
- Conduit and wiring for lighting 
- Deciduous Trees 
- Evergreen Trees 
- Deciduous Shrubs 
- Evergreen Shrubs 
- Playground and Equipment 
- Picnic Tables 
-Benches 

Structures 
- Bay Overlook 
-Gazebo 

Up~ rades to Haul Road 

Contractor's Oversight and Project Management 

Final Design and Permitting 

Engineering Oversight, Sampling, and Final Report 

ContinQencv (20%) 

Table 3-2 
Alternative 2A 

On-Site Containment Cost Opinion 
RBS Superfund Site 

Middlesex County, New Jersey 

Quantity Unit 

128 CY $ 
1 LS $ 

3,500 CY $ 

1,225 SY $ 
1,225 SY $ 
1,225 SY $ 
550 LF $ 

2 EA $ 
15 EA $ 

3,800 SY $ 
1 LS $ 

27 EA $ 
10 EA $ 

3,000 LF $ 
60 EA $ 
60 EA $ 
120 EA $ 
120 EA $ 

8,000 SF $ 
6 EA $ 
10 EA $ 

I I 
I 2 I EA 1$ 
I 1 I EA I$ 
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Unit Rate Amount Subtotal 

266.00 $ 34,048.00 
75,000.00 $ 75,000.00 

26.00 $ 91,000.00 
$ 200,048.00 

10.50 $ 12,864.83 
15.00 $ 18,378.33 
12.00 $ 14,702.67 
30.00 $ 16,500.00 

3,000.00 $ 6,000.00 
300.00 $ 4,500.00 

25.00 $ 95,000.00 
20,000.00 $ 20,000.00 

1,500.00 $ 40,500.00 
4,500.00 $ 45,000.00 

5.00 $ 15,000.00 
500.00 $ 30,000.00 
500.00 $ 30,000.00 
250.00 $ 30,000.00 
250.00 $ 30,000.00 

15.00 $ 120,000.00 
1,500.00 $ 9,000.00 
1,200.00 $ 12,000.00 

· $ 549,445.83 

I I 
20.000.00 I $ 4o.ooo.oo I 
2o.ooo.oo I $ 2o.ooo.oo I 

$ 60,000.00 

$ 100,000.00 

$ 1,500,000.00 

~ 45U,UUU,UIJ_ 

$ 750,000.00 

Subtotal without Contingency $ 9,396,112.97 
$ 1,879,222.59 

TOTAL $ 11,275,335.57 
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Item Description 

Mobilization/Demobilization 

Pre-Design Investigation 

Demolition 
- Tree Removal and Grubbing 
-Mise 
- Site Lighting - removed and stored 
-Fencing 
- Guiderail 
- Guiderail Posts 
- Playground equipment 
-Gazebo 
- Walking Bridge Partial Demo 

Erosion Control - General Site 
- Construction Entrance 
- Super Silt Fence 
-Perm Seed/Mulch (Cap) 

Erosion Control - Coastal 
- Silt curtain 
- Dewatering Station and Water Management 
- ManagemenUMaintenance 

Earthwork 
General Site 
- Strip Topsoil and Stockpile 

1~,;ontainment Areas - Old Bridge Waterfront Park 
- Cementatious fiowable fill 
-Cap Liner 
- Cap Cover Soil - imported 
-Topsoil 

11..0ntainment Area- MC Sector 
- Bulk Fill for Containment Area Subgrade - imported 
- Visual Barrier Layer 
- Cap Cover Soil - imported 
-Topsoil 

Table 3-3 
Alternative 28 

Macroencapsulation Cost Opinion 
RBS Superfund Site 

Middlesex County, New Jersey 

Quantity Unit 

1 LS $ 

1 LS $ 

2 Ac $ 
1 LS $ 

27 EA $ 
3,300 LF $ 
522 LF $ 
55 EA $ 
1 LS $ 

2,560 CF $ 
400 SF $ 

1 EA $ 
3,200 LF $ 

259,011 SF $ 

2,700 LF $ 
1 LS $ 
1 LS $ 

I I I 
I 

I 4,250 CY I$ 

5,000 CY $ 
58,000 SF $ 
5,000 CY $ 
2,500 CY $ 

12,000 CY $ 
255,000 SF $ 
12,000 CY $ 
5,000 CY $ 

Removal of Soil and Near Shore Sediment - Seawall Sector 
- Excavate and Manage Bay Sediments 7,100 CY $ 
- Backfill Bay Sediment Excavation 7,100 CY $ 
- Excavate Existing Beach Soil and Soil Underlying Slag Pots 10,500 CY $ 
- Backfill Existing Beach Excavation 10,500 CY $ 

Removal of seawall 
- Excavate Riprap to 5'; Haul and Place 15,000 CY $ 
- Backfill Excavation below seawall 10,000 CY $ 
- Procure and Replace Riprap 5,000 CY $ 

Removal of Me source Materials 
- Excavate Source Soils - Haul - Place 711 CY $ 
- Excavate Miscellaneous Impacted Soils - Haul - Place 10,500 CY $ 
- Backfill Excavated Areas 10,500 CY $ 

F:\Projects\2007\20071973-Margarets Creek\Sec Files\2012\EECA-Finai\Tables\Tables 3-2, 3-3, and J.4.xls 

Unit Rate Amount Subtotal 

250,000.00 $ 250,000.00 $ 250,000.00 

100,000.00 $ 100,000.00 $ 100,000.00 

9,825.00 $ 19,650.00 
5,000.00 $ 5,000.00 

200.00 $ 5,400.00 
3.78 $ 12,474.00 
2.81 $ 1,466.82 
7.00 $ 385.00 

1,000.00 $ 1,000.00 
0.35 $ 896.00 

12.45 $ 4,980.00 
$ 51,251.82 

1,600.00 $ 1,600.00 
8.00 $ 25,600.00 
0.12 $ 31,081.32 

$ 58,281.32 

20.00 $ 54,000.00 
50,000.00 $ 50,000.00 
20,000.00 $ 20,000.00 

$ 124,000.00 

I I 
I I 

4.00 I$ 17,ooo.oo I 
$ 17,000.00 

95.00 $ 475,000.00 
3.00 $ 174,000.00 

30.00 $ 150,000.00 
26.00 $ 65,000.00 

$ 864,000.00 

25.00 $ 300,000.00 
1.00 $ 255,000.00 

30.00 $ 360,000.00 
26.00 $ 130,000.00 

$ 1,045,000.00 

50.00 $ 355,000.00 
26.00 $ 184,600.00 
20.00 $ 210,000.00 
26.00 $ 273,000.00 

$ 1,022,600.00 

50.00 $ 750,000.00 
26.00 $ 260,000.00 

210.00 $ 1,050,000.00 
$ 2,060,000.00 

26.00 $ 18,486.00 
27.00 $ 283,500.00 
26.00 $ 273,000.00 

$ 574,986.00 
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Item Description 

stream crossing 
- Foundations 
- Precast bridge spans 
- Backfill to 18" above top 

Relocate Forcemain 
- Remove and Replace 20-inch diameter water line 

Park Re-Construction 
- Parking Lot 

6" Stone Subbase 
2" Binder 
1.5" Wearing 

- Woodpost Guiderail 
-Gates 
- Signage 
-Paved path (1.5" Wearing 6" Stone) 
- Walking Bridge Modifications 
- Reinstall Lighting on New Foundations 
- Site Lighting - Additional Lights 
- Conduit and wiring for lighting 
- Deciduous Trees 
- Evergreen Trees 
- Deciduous Shrubs 
- Evergreen Shrubs 
- Playground and Equipment 
- Picnic Tables 
-Benches 

Structures 
- Bay Overlook 
-Gazebo 

Upgrades to Haul Koad 

Contractor's Oversight and Project Management 

Final Design and Permitting 

Engineering Oversight, Sampling, and Final Report 

Contingency (20%) 

Table 3-3 
Alternative 28 

Macroencapsulation Cost Opinion 
RBS Superfund Site 

Middlesex County, New Jersey 

Quantity Unit 

128 CY $ 
1 LS $ 

3,500 CY $ 

I I I 
I 500 I LF I$ 

1,225 SY $ 
1,225 SY $ 
1,225 SY $ 
550 LF $ 
2 EA $ 
15 EA $ 

3,800 SY $ 
1 LS $ 

27 EA $ 
10 EA $ 

3,000 LF $ 
60 EA $ 
60 EA $ 
120 EA $ 
120 EA $ 

8,000 SF $ 
6 EA $ 
10 EA $ 

I I I 
I 2 I EA I$ 
I 1 I EA 1$ 

F:\Projects\2007\2007197J.Margarets Creek\Sec Files\2012\EECA·Finat\Tables\Tables 3-2, 3-3, and :J.4.xls 

Unit Rate Amount Subtotal 

266.00 $ 34,048.00 
75,000.00 $ 75,000.00 

26.00 $ 91,000.00 
$ 200,048.00 

I I 
200.00 1 $ 1 oo.ooo.oo I 

$ 100,000.00 

10.50 $ 12,864.83 
15.00 $ 18,378.33 
12.00 $ 14,702.67 
30.00 $ 16,500.00 

3,000.00 $ 6,000.00 
300.00 $ 4,500.00 
25.00 $ 95,000.00 

20,000.00 $ 20,000.00 
1,500.00 $ 40,500.00 
4,500.00 $ 45,000.00 

5.00 $ 15,000.00 
500.00 $ 30,000.00 
500.00 $ 30,000.00 
250.00 $ 30,000.00 
250.00 $ 30,000.00 

15.00 $ 120,000.00 
1,500.00 $ 9,000.00 
1,200.00 $ 12,000.00 

$ 549,445.83 

I I 
20,000.00 I $ 40,000.00 I 
20,000.00 I $ 20.000.00 I 

$ 60,000.00 

:II JUU,UUU.UU 

$ 1,500,000.00 

$ 450,000.00 

:II 7:JU,UUU.UU 

Subtotal without Contingency $ 9,876,612.97 
$ 1,975,322.59 

TOTAL $ 11 ,851 ,935.57 
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Item Description 

Mobilization/Demobilization 

Pre-Design Investigation 

Demolition 
-Tree Removal and Grubbing 
-Mise 
- Site Lighting - removed and stored 
-Fencing 
- Guiderail 
- Guiderail Posts 
- Playground equipment 
-Gazebo 
-Walking Bridge Partial Demo 

Erosion Control - General Site 
- Construction Entrance 
- Super Silt Fence 
-Perm Seed/Mulch (Cap) 

Erosion Control - ~,;oastal 
- Silt curtain 
- Dewatering Station and Water Management 
- Management/Maintenance 

Earthwork 
General Site 
- Strip Topsoil and Stockpile 

Table 3-4 
Alternative 3 

Off-Site Disposal Cost Opinion 
RBS Superfund Site 

Middlesex County, New Jersey 

Quantity Unit 

1 LS 

1 LS 

2 Ac 
1 LS 

27 EA 
3,300 LF 
522 LF 
55 EA 
1 LS 

2,560 CF 
400 SF 

1 EA 
3,200 LF 

259,011 SF 

2,700 LF 
1 LS 
1 LS 

I I 
I I 
I 4,250 I CY 

Removal of Soil and NearShore Sediment -Seawall Sector 
- Excavate and Manage Bay Sediments 7,100 CY 
- Backfill Bay Sediment Excavation 7,100 CY 
- Excavate Existing Beach Soil and Soil Underlying Slag Pots 10,500 CY 
- Backfill Existing Beach Excavation 10,500 CY 

Removal of Seawall 
- Excavate Riprap to 5'; Haul and Place 15,000 CY 
- Backfill Excavation below seawall 10,000 CY 
- Procure and Replace Riprap 5,000 CY 

!Removal of MC source Materials 
- Excavate Source Soils - Haul - Place 711 CY 
- Excavate Miscellaneous Impacted Soils - Haul - Place 10,000 CY 
- Backfill Excavated Areas 10,000 CY 

F:\Projeets\2007\20071073-MargareU Creek\Sec Files\2012\EECA-Finai\Tables\Tables 3-2, 3-3, and 3-4.xls 

Unit Rate Amount Subtotal 

$ 250,000.00 $ 250,000.00 $ 250,000.00 

$ 100,000.00 $ 100,000.00 $ 100,000.00 

$ 9,825.00 $ 19,650.00 
$ 5,000.00 $ 5,000.00 
$ 200.00 $ 5,400.00 
$ 3.78 $ 12,474.00 
$ 2.81 $ 1,466.82 
$ 7.00 $ 385.00 
$ 1,000.00 $ 1,000.00 
$ 0.35 $ 896.00 
$ 12.45 $ 4,980.00 

$ 51,251.82 

$ 1,600.00 $ 1,600.00 
$ 8.00 $ 25,600.00 
$ 0.12 $ 31,081.32 

$ 58,281.32 

$ 20.00 $ 54,000.00 
$ 50,000.00 $ 50,000.00 
$ 20,000.00 $ 20,000.00 

$ 124,000.00 

I I I 
I I I 
IS 4.00 I$ 17,ooo.oo I 

$ 17,000.00 

$ 50.00 $ 355,000.00 
$ 26.00 $ 184,600.00 
$ 20.00 $ 210,000.00 
$ 26.00 $ 273,000.00 

$ 1,022,600.00 

$ 50.00 $ 750,000.00 
$ 26.00 $ 260,000.00 
$ 210.00 $ 1,050,000.00 

$ 2,060,000.00 

$ 26.00 $ 18,486.00 
$ 27.00 $ 270,000.00 
$ 26.00 $ 260,000.00 

$ 548,486.00 

PageS 
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Item Description 

[Transportation and Offslte Disposal 
-Waste Characterization 
- Onsite Trealment of Hazardous Soil/Sediment Waste 

Table 3-4 
Alternative 3 

Off-Site Disposal Cost Opinion 
RBS Superfund Site 

Middlesex County, New Jersey 

Quantity Unit 

1 LS 
7,500 Ton 

- Transportation and Disposal of Slag at Hazardous Disposal Facility 26,157 Ton 
- Transportation and Disposal of Soil/Sediment at Non-haz Disposal Facility 41 ,000 Ton 

[Stream t;rosslng 
- Foundations 128 CY 
- Precast bridge spans 1 LS 
- Backfill to 18" above top 3,500 CY 

Park Re-t;onstructlon 
- Parking Lot 

6" Stone Subbase 1,225 SY 
2" Binder 1,225 SY 
1.5"Wearing 1,225 SY 

- Woodpost Guiderail 550 LF 
-Gates 2 EA 
- Signage 15 EA 
-Paved path (1 .5" Wearing 6" Stone) 3,800 SY 
-Walking Bridge Modifications 1 LS 
- Reinstall Lighting on New Foundations 27 EA 
- Site Lighting - Additional Lights 10 EA 
- Conduit and wiring for lighting 3,000 LF 
- Deciduous Trees 60 EA 
- Evergreen Trees 60 EA 
- Deciduous Shrubs 120 EA 
- Evergreen Shrubs 120 EA 
- Playground and Equipment 8,000 SF 
- Picnic Tables 6 EA 
- Benches 10 EA 

[Structures I I 
- Bay Overlook 2 I EA 
-Gazebo I 1 I EA 

Upgrades to Haul Road 

vontractor's Oversight and 1-'ro"ect Management 

Final Design and Permitting 

Engineering Oversight, Sampling, and Final Report 

Contingency (20%) 

F:\Projects\2001\20071973·Margarels Creek\Sec Flles\2012\EECA·Finat\Tables\Ta!Mes 3-2, 3-3, and 3-4.xls 

Unit Rate Amount Subtotal 

$ 50,000.00 $ 50,000.00 
$ 40.20 $ 301 ,500.00 
$ 202.81 $ 5,304,901.17 
$ 83.00 $ 3,403,000.00 

$ 9,059,401.17 

$ 266.00 $ 34,048.00 
$ 75,000.00 $ 75,000.00 
$ 26.00 $ 91 ,000.00 

$ 200,048.00 

$ 10.50 $ 12,864.83 
$ 15.00 $ 18,378.33 
$ 12.00 $ 14,702.67 
$ 30.00 $ 16,500.00 
$ 3,000.00 $ 6,000.00 
$ 300.00 $ 4,500.00 
$ 25.00 $ 95,000.00 
$ 20,000.00 $ 20,000.00 
$ 1,500.00 $ 40,500.00 
$ 4,500.00 $ 45,000.00 
$ 5.00 $ 15,000.00 
$ 500.00 $ 30,000.00 
$ 500.00 $ 30,000.00 
$ 250.00 $ 30,000.00 
$ 250.00 $ 30,000.00 
$ 15.00 $ 120,000.00 
$ 1,500.00 $ 9,000.00 
$ 1,200.00 $ 12,000.00 

$ 549,445.83 

I I I 
1$ 2o.ooo.oo 1 $ 40,000.00 J 
1$ 20.000.00 I $ 20.000.00 I 

$ 60,000.00 

:jj 1UU,UUU.UU 

$ 1,500,000.00 

$ 450,000.00 

:jj 7:1U,UUU.UU 

Subtotal without Contingency $ 16,900,514.14 

$ 3,380,102.83 

TOTAL $ 20,280,616.97 

P~es 
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Allernntin 

No Acuon 

2A 
On-Site Containment 

28 
Park 

Macrocncapsulation 
and Penneable Upland 

Cap 

lmplementabllit · 
Fully lmplementable 
• Rehes on muntunmg ex1stmg fences, s1gnage and wammgs to community 

Fully lmplementable 
• Removal and containment of sources takes place on-Site within defined construction zone 
• Equipment available and conventional 
• Ample space available for contamment cell outs1de the I 00-year floodplain 
• Mm1m1zes commumty impacts 

- Mm1mizes traffic on pubhc roads 
--2450 truck lo:Kls on public roads to bring in clean materials 
--Minimizes risks oftrnffic accidents and damage to public roads 
--245,000 off-site truck miles required 

--918,750 lbs Carbon Dioxide Equivalenl (C02e) 

--Beach, park and seawall areas reopened more quickly than with Alternative 3 
• Can be conducted in compliance with ARARs 
• 6-12 months of active construction to implement 
• Maintenance of containment cell over time is conventional and routine 

Fully lmplcmcntable 
• Removal and containment of sources takes place on-Site Wtthin defined constructton zone 
• Equipment available and conventional 
• Less on-Site movement of slag compared to Alternatives 2A and 3 
• Encapsulation process/additive for slag is conventional 
• Ample space available for containment cell outside the 100-year Ooodplain 
• Minimizes community impacts 

--Minimizes traffic on public roads 
--1625truck loads on public roads to bring in clean rruuerials 
--Minimizes risks of traffic accidents and damage to public roads 
--162,500 off-site truck miles required 

--609,375 lbs Carbon Dioxide Equivalent (CO!e) 

-- Beach, park and seawall areas reopened more quickly than with Alternative 3 
• Can be conducted in compliance with ARARs 
• 6-12 months of active construction to implement 
• Maintenance of containment cell over time is conventional and routine 

Fully lmplementable 

Table4-1 
Alternative lmplementabillty, Effectiveness and Cost Summary 

RBS Superfund Site 
Middlesex County, New Jersey 

1\.linlmally Effecth·e 
Lone-Term Effectiveness 

• No removal of sources; erosion and weathering of sources may continue 
• Relies on barriers (fencesfsigns) to prevent human exposure to sources 
• No reduction in exposures to environmental receptors 

• Beach and seawall area continue to be unavailable for recreational users 

Fully Effective 
• Removal of sources and impacted soils and sediments >232 mglkg lead 
• Eliminates direct contact/exposure of humans and ecological receptors to sources and media> 232 mglkg lead 
• Eliminates further weathenngleroston of source materials 
• Containment cell destgned to eliminate movement ofimp:~cted materials to soils, surface and groundwaler 
• Containment cell destgned to effectively manage stonnwater 
• Requires long-tcnn momtoring and mamtenance of containment cell 
• Mainlenance of containment cell over time is conventional and routine 

Fully Effective 
• Removal of sources and impacted soils and sediments >232 mglkg lead 
• Eliminates direct contact/exposure of humans and ecological receptors to sources and media> 232 mglkg lead 
• Eliminates further weatheringlerosion of source materials 
• Takes advantage of the massive nature of encapsulated slag pots to further stabilize park area 
• Encapsulation area designed to effectively manage stonnwater 
• Upland containment cell reduced in size compared to Alternative :!A 
• Containment cell designed to eliminate movement of impacted materials to soils, surface and groundwater 
• Containment cell designed to effectively manage stonnwater 
• Requires long-term monitoring and maintenance of containment cell 
• Maintenance of containment cell over time is conventional and routine 

Fully Effecthre 

• Removal and treatment ofsoillsediment conducted on-Site; transport, treatment of slag and disposal of all material conducted off-site • Removal of sources and impacted soils and sediments >232 mglkc lc.1d 
• On-site equipment available and conventional 
• Lack of available off-site disposal trucks and facility capacity may delay completion of project 
• High community impacts 

-High volume of traffic on public roads 
-9,290 truck loads on public roads (5600 impacted materials, 3700 replacement materials) 

Off-Site Disposal -2,900,000 truck roadway miles required 

-IO,K67,875 lbs Carbon Dioxide Equivalent (C02e) 

--Increased risks of traffic accidents and damage to public roads 
--Increased dust, noise, exhaust in community 

-- Beach, park and seawall areas reopened less quickly than with Alternatives 2A or 2B 
• Can be conducted in compliance wirh ARARs 
• Minimum of24 months of active construction to implement 

• Eliminates direct contact/exposure of humans and ecological receptors to sources and media> 232 mglkg lead 
• Eliminates further weathering/erosion of source materials 
• No long-tenn monitoring or maintenance required 

Cost 

1\linimol 

Sll,275,335.00 

SI t,85t,935.00 

S20,280,617.00 
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FIGURES 

F:\Projects\2007120071973-Margarets Creek\Sec Files\20 12\EECA-Finallfinal EE-C A.docx 
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MIDDLESEX COUNTY, NEW JERSEY 
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RBS SUPERFUND SITE 

MIDDLESEX COUNTY, NEW JERSEY 
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NOTES• 
I. SCALE IS APPROXIMATE 
2. AERIAL VIE'ol DATED 2007 
3 LOCATIONS OF EXCAVATION AREAS BASED ON EPA FS 
AND ARE APPROXIMATE. 
4. LOCATIONS OF EXISTING SEWER LINES ARE 
APPROXIMATE. 
:5. APPROXIMATE fORAGING AREAS HAVE NOT BEEN APPLIED 
FOR THE SELECTED ECOLOGICAL RECEPTOR 
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FIGURE 3-4 
Upland Containment Area Cap Cross-Section 

Vegetated Cover 

Geonet 

2' Clean Soil Cover 

------------- Liner 

Sand or geotextile cushion layer 

Consolidated Soils, Sediments 
and Slag Materials 
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Elevation 12-1 

Elevation 10 Top of Cap 
and geonet 

Elevation 3.5 Bottom of 
Macroencapsulation 

FIGURE 3-Sa 
Macroencapsulation Cross-Section #1 

2' Cover l 
?fl,.l-.--.--.--.-.-.~ 

/ ~ MACRO-ENCAPSULATED SLAG 
Geosynthet1c Cap -_ -,_ -_ -_ --·--~Cii'i_ ~--~ f!!_-_ -_ • --

Existing Sewer Force 
main to remain 

• (Prima Source Maial~ e 

Reconstructed Rip-Rap Wall 
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FIGURE 3-Sb 
Macroencapsulation Cross-Section #2 
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F igure 3-17 
Cross Section B·B' - High Tide 4 /5/2011 

Raritan Bay Slag Superfund Site 
Old Bridge/Sayreville , New Jersey 
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FIGURE 3-6 
Permeable Upland Cap Cross-Section 

X X XXXXXXXXXXXXXX 
Construction fence barrier layer 

Consolidated Sand and Sediments 
(Lower Concentration Pb and As materials without slag pots) 
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I NoAction 

I On-Site Containment 

I Macroencapsulation 

I Off-Site Disposal 

0 
• 

100% 100% 100% 

I 
I o 
I • 
I 

Percent Material I 
> 232 mg/kg Lead Removed 

Effectiveness 

FIGURE 4-1 
ALTERNATIVE KEY FACTOR COMPARISON 

2 

I I 

Time (Years) 

9,290 High 

Only Clean 
Materials 

2,450 

1,625 

I o 
I • 
I 

Number of Full 
Trucks through 

Community 

Contaminated 
and Clean 
Materials 

I Low 
I • 
I 

Moderate 

Community 
Impacts 

Implementability 

I 

10,867,875 

918750 

609,375 

I ~ 
Off-Site Emissions 

Carbon Dioxide 
Equivalent C02e (lbs) 

$203 MM 

$11.8 MM 

$11.3 MM 

I 
I o 
I • 
I 

I Estimated Cost 

Community impacts include noise, dust, traffic congestion, traffic accidents and exhaust emissions. 
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APPENDICES 

F:\Projects\2007\2007 I 973-Morgorets Creek \Sec Files\20 I 2\EECA-Finoi\Finol EE·C A.docx 
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APPENDIX A 

ARARs Identified in the Feasibility Study 
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Regulatory 
Level 
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Federal 

Federal 

Federal 

State 

State 

State 

State 

State 

Table 2-1 
Chemical-Specific ARARs, Criteria, and Guidance 

Raritan Bay Slag Site 
Old Bridge/Sayreville, NJ 

ARAR Status Requirement Synopsis 

EPA Regional Screening Level To Be Considered Establishes health-based levels for soil 
(RSL} for residential soil cleanups. 

National Primary Drinking Water Relevant and Establishes drinking water standards 
Standards ( 40 CFR 141) Appropriate (maximum contaminant levels [MCLs]). 

National Secondary Drinking Water To Be Considered set non-mandatory water quality 
Regulations standards for 15 contaminants. 

established only as guidance to assist 
public water systems in managing their 
drinking water for aesthetic 

Clean Water Act, Ambient Water Relevant and Sets criteria for water quality based on 
Quality Criteria ( 40 CFR 131) Appropriate protection of human health and protection 

of aquatic life. 

NJDEP Residential Direct Contact Applicable Establishes standards for soil cleanups. 
and Non-residential Direct Contact 
Soil Remediation Standards 
tN .J.A.C. 7:26D) 
NJDEP Impact to Groundewater To Be Considered Establishes criteria for soil cleanups. 
Soil Remediation Criteria (N.J.A.C. 
New Jersey Ground Water Quality Applicable Establish the water quality standards for 
Standards (NJGQS) Class IIA State's ground waters based on the type 
I(NJAC 7:9C) of aroundwater use. 
New Jersey MCLs, February 2005 Relevant and Establish the drinking water standards for 

Appropriate the State. 
New Jersey Surface Water Quality Applicable Establishes classification of surface 
Standards (N.J.A.C. 7:9B) waters of the state, procedures for 

establishing water quality-based effluent 
limitations, and modification of water 
quality-based effluent limitations . 

.S EPA Raritan Bay Slag Site 

Feasibility Study Consideration 

The RSL will be considered in the 
development of the PRGs if there are 
no applicable standards. 
The standards will be used as guides 
to assess the effect of source 
removal on groundwater and surface 

The RSL will be considered in the 
development of the PRGs. 

The standards will be used as guides 
to assess the effect of source 
removal on groundwater and surface 

The standards will be used to 
develop the PRGs. 

The criteria will be considered in 
developing the PRGs. 
The standards will be used to 
develop the PRGs. 

The standards will be used to 
develop the PRGs. 
The standards will be used to 
develop the PRGs. 

Page 1 of 1 
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Regulatory Level ARARs 

Federal Rivers and Harbors Act 
(33 USC 403, 33 CFR 
320-330) 

Federal Coastal Zone 
Management Act (1972) 
and Coastal Zone Act 
Reauthorization 
Amendments (1990) (16 
USC 1451 et seq; 16 
usc 6217) 

State Tidelands Conveyances 

State Coastal Zone 
Management Program 
(N.J.A.C. 7:7E) 

State Coastal Permit Program 
Rules (N.J.A.C. 7:7) 

State Coastal Area Facility 
Review Act Permit 
(N.J.S.A. 13:19-1 et seq.) 

6 BlA Raritan Bay Slag Site 

Table 2-2 
Location-specific ARARs, Criteria, and Guidance 

Raritan Bay Slag Superfund Site 
Old Bridge/Sayreville, NJ 

Status Requirement Synopsis 

Coastal Zone Regulations 

Applicable This act specifies regulations for filling, altering 
or modifying the course, location, condition, or 
capacity of a navigable waterway. 

Applicable This act encourages states to develop coastal 
management plans to manage competing uses 
of and impacts to coastal resources, and to 
manage sources of non point pollution in coastal 
waters. 

Applicable Tidelands grants, leases, and/or licenses are 
required for the use of state-owned riparian 
lands. These conveyances are granted by the 
Tidelands Resources Council. 

Applicable This program establishes standards for use and 
development of coastal resources in coastal 
waters to the limit of tidal influence. 

Applicable These rules govern the permit requirements for 
activities in coastal areas in the state of New 
Jersey. 

Applicable This requirement establishes that coastal areas 
should be dedicated to land uses that protect 
public health and are consistent with laws 
governing the environment. 

Action to be Taken to Attain ARARs 

This requirement will be considered 
during the development of alternatives. 

This requirement will be considered 
during the development of alternatives. 

This requirement will be considered 
during the development of alternatives. 

This requirement will be considered 
during the screening, evaluation and 
development of alternatives. 

This requirement will be considered 
during the screening, evaluation and 
development of alternatives. 

This requirement will be considered 
during the development of alternatives. 

Page 1 of 5 



N
L-R

B
S

 000227

Regulatory Level ARARs 

State Waterfront Development 
Upland Waterfront Permit 
(N.J.SA 12:5-3) 

Federal Statement on Procedures 
on Floodplain 
Management and 
Wetlands protection (40 
CFR 6 Appendix A) 

Federal (Non- Floodplain Management 
Regulatory) (EO 11988) 

Federal Policy on Floodplains and 
Wetland Assessments 
for CERCLA Actions 
(OSWER Directive 
9280.0-12, 1985) 

6 BlA Raritan Bay Slag Site 

Table 2-2 
Location-specific ARARs, Criteria, and Guidance 

Raritan Bay Slag Superfund Site 
Old Bridge/Sayreville, NJ 

Status Requirement Synopsis 

Applicable This requirement establishes the need for 
permitting when constructing or developing in 
coastal area between mean high tide. 
Waterfront development activities include, but 
are not limited to, the construction or addition of 
docks, wharves, piers, bridges, pipelines, 
dolphins, permanent buildings, and removal or 
deposition of subaqueous materials (dredging or 
filling). 

Wetlands and Flood Plains Standards and Regulations 

Applicable This Statement of Procedures sets forth Agency 
policy and guidance for carrying out the 
provisions of Executive Orders 11988 and 
11990. 

Applicable Federal agencies are required to reduce the risk 
of flood loss, to minimize impact of floods, and 
to restore and preserve the natural and 
beneficial values of floodplains. 

To Be Superfund actions must meet the substantive 
Considered requirements of E.O. 11988, E.O. 11990, and 

40 CFR part 6, Appendix A. 

Action to be Taken to Attain ARARs 

This requirement will be considered 
during the development of alternatives. 

Alternatives will take into consideration 
for floodplain management and wetland 
protection. 

The potential effects of any action will 
be evaluated to ensure that the 
planning and decision making reflect 
consideration of flood hazards and 
floodplains management, including 
restoration and preservation of natural 
undeveloped floodplains. 

Alternatives will take into consideration 
floodplain management and wetland 
protection. 

Page 2 of 5 
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Regulatory Level ARARs 

Federal (Non- Wetlands Executive 
Regulatory) Order (EO 11990) 

Federal National Environmental 
Policy Act (NEPA) (42 
USC 4321; 40 CFR 1500 
to 1508) 

Federal Clean Water Act (CWA) 
Section 404 (40 CFR 
parts 230 to 233) 

State Freshwater Wetland 
Protection Act (N.J.A.C. 
7:7A, N.J.S.A.13:98-1) 

State Wetlands Permit (N.J.SA 
13:9A-1} 

State Flood Hazard Control Act 
(N.JAC.7:13) 

State Flood Control Facilities 
Act (N.J.S.A 58:16A-50 
et seq.; N.J.A.C. 7:8-
3.15) 

.S EPA Raritan Bay Slag Site 

Table 2-2 
Location-specific ARARs, Criteria, and Guidance 

Raritan Bay Slag Superfund Site 
Old Bridge/Sayreville, NJ 

Status Requirement Synopsis 

Applicable Federal agencies are required to minimize the 
destruction, loss, or degradation of wetlands 
and to preserve and enhance natural and 
beneficial values of wetlands. 

To Be This requirement sets forth EPA policy for 
Considered carrying out the provisions of the Wetlands 

Executive Order (EO 11990) and Floodplain 
Executive Order (EO 11988). 

Applicable Under this requirement, no activity that 
adversely affects a wetland is permitted if a 
practicable alternative that does not affect 
wetlands is available. If no other practicable 
alternative exists, impacts on wetlands must be 
mitigated. 

Applicable This act establishes permitting requirements for 
regulated activity disturbing wetlands. 

Applicable This act restricts work type and mitigative 
measures necessary within a wetland. 

Applicable This act establishes state standards for 
activities within floodplains. 

Applicable This requirement sets standards to construct, 
operate, or acquire a flood control device. 

Action to be Taken to Attain ARARs 

Remedial alternatives that involve 
construction must include all practicable 
means of minimizing harm to wetlands. 
Wetlands protection considerations 
must be incorporated into the planning 
and decision making of remedial 
alternatives. 
This requirement will be considered 
during the development of alternatives. 

The effects on wetlands will be 
evaluated during the identification, 
screening, and evaluation of 
alternatives. Permits may be required 
for some alternatives. 

This requirement will be considered 
during the screening, evaluation and 
development of alternatives. 

This requirement will be considered 
during the screening, evaluation and 
development of alternatives. 

This requirement will be considered 
during the development of alternatives. 

This requirement will be considered 
during the development of alternatives. 

Page 3 of 5 
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Regulatory Level ARARs 

Federal Endangered Species Act 
(16 USC 1531 et seq.; 40 
CFR 400) 

Federal Fish and Wildlife 
Conservation Act ( 16 
USC 2901 et seq.) 

Federal Fish and Wildlife 
Coordination Act (16 
usc 661) 

Federal Migrator Bird Treat Act 
(MBTA, 1 U.S.C. 03 et 
seq.) 

Federal Magnuson-Stevens 
Fishery Conservation and 
Management Act 

-&EPA Raritan Bay Slag Site 

Table 2-2 
Location-specific ARARs, Criteria, and Guidance 

Raritan Bay Slag Superfund Site 
Old Bridge/Sayreville, NJ 

Status Requirement Synopsis 

Wildlife Habitat Protection Standards and Regulations 

Applicable This requirement establishes standards for the 
protection of threatened and endangered 
species. 

To Be This act protects and conserves nongame fish 
Considered and wildlife. 

To Be This act maintain and coordinate wildlife 
Considered conservation. 

Applicable The selected remedial action(s) must be carried 
out in a manner that avoids the taking or killing 
of protected migratory bird species, including 
individual birds or their nests or eggs. 

Applicable Raritan Bay is a designated Essential Fish 
Habitat (EFH) for one or more species, which 
may require an EFH assessment. 

Action to be Taken to Attain ARARs 

This requirement will be considered 
during the development of alternatives. 

This requirement will be considered 
during the development of alternatives. 

This requirement will be considered 
during the development of alternatives. 

This requirement will be considered 
during the development of alternatives. 

If there are no substantial impacts to 
EFH from any future proposed remedy, 
the site contractor may only need to 
complete and submit an EFH 
worksheet. However, if there are 
potential significant impacts to the EFH 
from project activities, the site 
contractor will have to prepare an EFH 
assessment. 

Page 4 of 5 
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Regulatory Level ARARs 

State New Jersey Endangered 
and Nongame Species 
Conservation Act 
(N.J.S.A. 23:2A-1 - 15) 

State New Jersey Endangered 
Plant Species List Act 
(N.J.A.C. 7:58) 

Table 2-2 
Location-specific ARARs, Criteria, and Guidance 

Raritan Bay Slag Superfund Site 
Old Bridge/Sayreville, NJ 

Status Requirement Synopsis 

Applicable This act protects and conserves endangered 
and nongame species. 

Applicable This act protects endangered plant species. 

Action to be Taken to Attain ARARs 

No threatened or endangered species 
were observed onsite during site 
ecological reconnaissance. 

The effects on endangered plant 
species will be evaluated during the 
identification, screening, and evaluation 
of alternatives. 

Cultural Resources, Historic Preservation Standards and Regulations 
Federal National Historic Applicable This requirement establishes procedures to The effects on historical and 

Preservation Act ( 40 provide for preservation of historical and archeological data will be evaluated 
CFR 6.301) archeological data that might be destroyed during the identification, screening, and 

through alteration of terrain as a result of a evaluation of alternatives. 
federal construction project or a federally 
licensed activity or program. 

a EPA Raritan Bay Slag Site Page 5 of 5 
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ARARs I Status 
Princioal Threat Waste 
A Guide to Principal Threat and Low To be Considered 
Level Threat Wastes (OSWER 9380.3-
06FS) 

General Site Remediation 
National Contingency Plan (40 CFR300, Applicable 
Subpart E) 

OSHA Recording and Reporting Applicable 
Occupational Injuries and Illnesses (29 
CFR 1904) 

OSHA Occupational Safety and Health Applicable 
Standards (29 CFR 1910) 

OSHA Safety and Health Regulations for Applicable 
Construction (29 CFR 1926) 

RCRA Identification and Listing of Applicable 
Hazardous Wastes (40 CFR 261) 

RCRA Standards Applicable to Applicable 
Generators of Hazardous Wastes ( 40 
CFR 262) 

RCRA Standards for Owners and Relevant and 
Operators of Hazardous Waste Appropriate 
Treatment, Storage, and Disposal 
Facilities - General Facility Standards 

O.S"A Raritan Bay Slag Site 

Table 2-3 
Action-specific ARARs, Criteria, and Guidance 

Raritan Bay Slag Site 
Old Bridge/Sayreville, NJ 

I ReQuirement Synopsis 

This guidance outlines considerations for Sites that involve 
signifteant amount of hazardous wastes that act as source of 
contamination for other media such as surface water and 
groundwater 

This regulation outlines procedures for remedial actions and for 
planning and implementing off-site removal actions 

This regulation outlines the record keeping and reporting 
requirements for an employer under OSHA. 

These regulations specify an 8-hour time-weighted average 
concentration for worker exposure to various organic 
compounds. Training requirements for workers at hazardous 
waste operations are specified in 29 CFR 1910.120. 

This regulation specifies the type of safety equipment and 
procedures to be followed during site remediation. 

This regulation describes methods for identifying hazardous 
wastes and lists known hazardous wastes. 

Describes standards applicable to generators of hazardous 
wastes. 

This regulation lists general facility requirements including 
general waste analysis, security measures, inspections, and 
training requirements. 

T Action to be Taken to Attain ARARs 

The guidance recommends treatment of 
principal threat wastes. However, since 
treatment may not be entirely effective at the 
Site, any source material at the Site will be 
removed from existing locations. 

This standard will be applied to any 
investigative, planning or other remediation 
activities performed at the site. 

These regulations apply to the companies 
contracted to implement the remedy. All 
applicable requirements will be met. 

Proper respiratory equipment will be worn if it is 
not possible to maintain the work atmosphere 
below the 8-hour time-weighted average at these 
specified concentrations. 

All appropriate safety equipment will be on site, 
and appropriate procedures will be followed 
during remediation activities. 

This regulation is applicable to the identification 
of hazardous wastes that are generated, treated, 
stored, or disposed during remedial activities. 

Standards will be followed if any hazardous 
wastes are generated onsite. 

Facility will be designed, constructed, and 
operated in accordance with this requirement. 
All workers will be properly trained. 

Page 1 of 5 
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ARARs Status 
RCRA Standards for Owners and Relevant and 
Operators of Hazardous Waste Appropriate 
Treatment, Storage, and Disposal 
Facilities - Preparedness and Prevention 
(40 CFR 264.30-264.37) 

RCRA Standards for Owners and Relevant and 
Operators of Hazardous Waste Appropriate 
Treatment, Storage, and Disposal 
Facilities - Contingency Plan and 
Emergency Procedures ( 40 CFR 

New Jersey Technical Requirements for Applicable 
Site Remediation (N.J.A.C. 7:26E) 
New Jersey Uniform Construction Code Applicable 
(N.J.A.C. 5:23) 

New Jersey Hazardous Waste Applicable 
Regulations - Identification and Listing of 
Hazardous Waste (N.J .A.C. 7:26G-5) 

New Jersey Soil Erosion and Sediment Applicable 
Control Act (N.J.A.C. 2:90) 

Freehold Soil Conservation District Soil Applicable 
Erosion and Sediment Control (SESC) 
Plan Certification 

New Jersey Bureau of Water Allocation Applicable 
Temporary Dewatering Permit 
equivalency (N.J.A.C. 7:19) 

oa'A Raritan Bay Slag Site 

Table 2-3 
Action-specific ARARs, Criteria, and Guidance 

Raritan Bay Slag Site 
Old Bridge/Sayreville, NJ 

Reauirement Synopsis 
This regulation outlines the requirements for safety equipment 
and spill control. 

This regulation outlines the requirements for emergency 
procedures to be used following explosions, fires, etc. 

This regulation provides the minimal technical requirements to 
investiaate and remediate contamination at the site. 
This code provides the requirement for construction performed 
during remediation of the site. 

This regulation describes methods for identifying hazardous 
wastes and lists known hazardous wastes. 

This act outlines the requirements for soil erosion and sediment 
control measures. 

A SESC plan certificaton is required by the local soil 
conservation office for any project that disturbs more than 5,000 
square feet of surface area of land. 

A temporary dewatering permit for containment cell construction 
will be required for the withdrawal of ground and/or surface water 
in excess of 100,000 gallons of water per day for a period of 
more than 30 days in a consecutive 365 day period, for purposes 
other than agriculture, aquaculture or horticulture. For 
dewatering in excess of 100,000 gallons of water per day, the 
project owner must obtain a Temporary Dewatering Allocation 
Permit, or Dewatering Permit-by-Rule or Short Term Permit-by-
Rule depending on the duration of construction and the method 
employed. 

Action to be Taken to Attain ARARs 
Safety and communication equipment will be 
installed at the site. Local authorities will be 
familiarized with the site. 

Emergency Procedure Plans will be developed 
and implemented during remedial action. 
Copies of the plans will be kept on site. 

The regulation will be applied to any hazardous 
waste operation durino remediation of the site. 
This code will be applied to any construction 
performed during remediation of the site. 

This regulation will be applicable to the 
identification of hazardous wastes that are 
generated, treated, stored, or disposed during 
remedial activities. 

This act will be considered during the 
development of alternatives. 

The requirement will be considered during the 
development of the alternatives. 

The requirement will be considered during the 
development of the alternatives. 

Page 2 of 5 



N
L-R

B
S

 000233

ARARs Status 
New Jersey Noise Control (N.J.A.C. 7:29) Applicable 

Waste Transoortatlon 
Department of Transportation (DOT) Applicable 
Rules for Transportation of Hazardous 
Materials (49 CFR Parts 107, 171, 172, 
'177 In 170\ 

RCRA Standards Applicable to Applicable 
Transporters of Hazardous Waste (40 
CFR 263) 

New Jersey Transportation of Hazardous Applicable 
Materials (N.J.A.C. 16:49) 

Waste Disoosa/ 
RCRA Land Disposal Restrictions ( 40 Applicable 
CFR268) 

RCRA Hazardous Waste Permit Program Applicable 
(40CFR 270) 

Area of Contamination (55FR 8758-8760, 
March 8, 1990 Applicable 

Corrective Action Management Units 
(Subpart S of 40 CFR 264.552) 

Applicable 

New Jersey Land Disposal Restrictions Applicable 
(N.J.A.C. 7:26G-11) 

New Jersey Hazardous Waste (N.J.A.C. Applicable 
7:26C) 

Water Discharge or Subsurface Injection 

&B"A Raritan Bay Slag Site 

Table 2-3 
Action-specific ARARs, Criteria, and Guidance 

Raritan Bay Slag Site 
Old Bridge/Sayreville, NJ 

Requirement Synopsis 
This standard provides the requirement for noise control. 

This regulation outlines procedures for the packaging, labeling, 
manifesting, and transporting hazardous materials. 

Establishes standards for hazardous waste transporters. 

Establishes record keeping requirements and standards related 
to the manifest system for hazardous wastes. 

This regulation identifies hazardous wastes restricted for land 
disposal and provides treatment standards for land disposal. 

This regulation establishes provisions covering basic EPA 
permitting requirements. 

These regulations establish rules for conslidation of contiguous 
waste within an Area of Concern. 

These regulations provide exceptions to LOR requirements and 
establish rules for consolidation and treatmetn of noncontiguous 
waste within the Site. 

These regulations provide exceptions to LOR requirements and 
establish rules for consolidation of non-contiguous waste from 
one area to another area within the Site. 

These regulations establish rules for the operation of hazardous 
waste facilities in the state of New Jersey. 

Action to be Taken to Attain ARARs 
This standard will be applied to any remediation 
activities performed at the site. 

Any company contracted to transport hazardous 
material from the site will be required to comply 
with this regulation. 

Any company contracted to transport hazardous 
material from the site will be required to comply 
with this regulation. 

Any company contracted to transport hazardous 
material from the site will be required to comply 
with this regulation. 

Hazardous wastes will be treated to meet 
disposal requirements. 

All permitting requirements of EPA must be 
complied with. 

Hazardous wastes may be consolidated and 
contained within a specific area based on these 
rules. 

Hazardous wastes that are noncontiguous may 
be consolidated and contained within the same 
area at a different location. 

Hazardous wastes in one area of the Site may 
be consolidated in a different portion of the Site. 

All remedial activities must adhere to these 
regulations while handling hazardous waste 
during remedial operations. 

Page 3 of 5 
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ARARs Status 
National Pollutant Discharge Elimination Relevant and 
System (NPDES) (40 CFR 100 et seq.) Appropriate 

Effluent Guidelines and Standards for the Applicable 
Point Source Category (40 CFR 414) 

Ambient Water Quality Criteria (40 CFR Applicable 
131 .36) 

Clean Water Act (CWA) Section 404 Applicable 
(40CFR Parts 230-233) 

The New Jersey Pollutant Discharge Applicable 
Elimination System (N.J.A.C. 7:14A) 

Off-Gas Management 

Clean Air Act (CAA)-National Ambient Applicable 
Air Quality Standards (NAAQs) ( 40 CFR 
50) 

Standards of Performance for New Applicable 
Stationary Sources ( 40 CFR 60) 

National Emission Standards for Applicable 
Hazardous Air Pollutants (40 CFR 61) 

a. s=»A Raritan Bay Slag Site 

Table 2-3 
Action-specific ARARs, Criteria, and Guidance 

Raritan Bay Slag Site 
Old Bridge/Sayreville, NJ 

Requirement Synopsis 
NPDES permit requirements for point source discharges must be 
met, including the NPDES Best Management Practice Program. 
These regulations include, but are not limited to, requirements 
for compliance with water quality standards, a discharge 
monitoring system, and records maintenance. 

These regulations establish effluent limitations on direct 
discharge and indirect discharge point sources. 

Establishes toxics criteria for those states 
not complying with Clean Water 
Act section 303(c)(2)(B) 

This requirement restricts discharge of dredged or fill material to 
wetlands or waters of the United States. Provides permitting 
program for situations with no other practical alternative. 

Additionally, when remediating the jetty and seawall, an 
engineering analysis will be needed before the USACE will grant 
a permit. 

This permit governs the discharge of any wastes into or adjacent 
to State waters that may alter the physical, chemical, or 
biological properties of State waters, except as authorized 
pursuant to a NPDES or State permit. 

These provide air quality standards for particulate matter, lead, 
N02, S02, CO, and volatile organic matter. 

Set the general requirements for air quality. 

These provide air quality standards for hazardous air pollutants. 

Action to be Taken to Attain ARARs 
Project will meet NPDES permit requirements for 
point source discharges. 

Project will meet the standards for the point 
source category. 

The criteria will be considered during the 
evaluation of discharge practices during any 
remedial action. 

This requirement will be considered during the 
development of alternatives. 

Project will meet NPDES permit requirements for 
surface discharges or groundwater discharge 
such as injection of reagent for in situ treatment. 

During excavation, treatment, and/or 
stabilization, air emissions will be properly 
controlled and monitored to comply with these 

During excavation, treatment, and/or 
stabilization, air emissions will be properly 
controlled and monitored to comply with these 

During excavation, treatment, and/or 
stabilization, air emissions will be properly 
controlled and monitored to comply with these 

Page 4 of5 
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ARARs Status 
New Jersey Air Pollution Control Act Applicable 
(N.J.A.C. 7:27) 

New Jersey Ambient Air Quality Applicable 
Standards (N.J.A.C. 7:27-13) 

a. EPA Raritan Bay Slag Site 

Table 2-3 
Action-specific ARARs, Criteria, and Guidance 

Raritan Bay Slag Site 
Old Bridge/Sayreville, NJ 

Requirement Synopsis 
Describes requirements and procedures for obtaining air permits 
and certificates; rules that govern the emission of contaminants 
into the ambient atmosphere. 

This standard provides the requirement for ambient air quality 
control. 

Action to be Taken to Attain ARARs 
Air-stripper emission from groundwater 
remediation activity is considered trivial activity 
and does not require application for an air 
permit. 

This standard will be applied to any remediation 
activities performed at the site. 

Page 5 of 5 



NL-RBS 000236



NL-RBS 000237

APPENDIXB 

Clay Beneath Containment Cell Area 
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APPENDIXB 

Subsurface Conditions In Margaret's Creek Uplands 

Available information from the RI was reviewed to assess the subsurface conditions in the 
Margaret's Creek uplands for their suitability as part of the two containment alternatives. 
Monitoring well MW-15S was installed in the vicinity of the proposed containment area as shown 
on Figure 1. The boring log for this well is attached and shows that there is 6 feet of fine sand and 
silt overlying a low plasticity clay. Figure 2 presents a photograph of these subsoils after 
excavation for the installation of sewer interceptor in 2008 that shows the fine sand (brown) and 
clays (dark clay). 

The ground surface elevation at the well location was about 21 feet and the boring extended to a 
depth of 22 feet. Synoptic water level measurements indicate that the groundwater table is 5 to 12 
feet below the ground surface. 

The low plasticity clay is highly suitable to underlie a containment area for metal bearing wastes as 
they have low permeability and a high binding capacity such that if a minor amount of leaching 
occurred from the wastes, the dissolved metal would bind to the clay and not migrate further. The 
boring also describes the presence of mica flakes within the subsoils that also indicate that the likely 
clay mineral is illite which has a moderate cation exchange capacity. To the extent that the subsoils 
also contain organic carbon, this will also improve the binding capability of the soils surrounding 
the containment area. 

VJ-12S 

MW-138 
©fAw-A 

Figure 1: Location of Monitoring Well15S 

F.IProjcciS '007120071973·Margarels Creek\ Work Documents\EE-CA\Appendices as o[S-9-12\Appendtx B\Appendtx B doc. 
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Figure 2: Soils excavated from Margaret's Creek Uplands showing the purple-gray clay 
described on boring MW-15S which was found below overlying sands. 
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PROJECT: Raritan Bay Slag 

LOCATION: Old Bridge, NJ 

STARTED: 
DRILLING COMPANY: 
DRILLING EQUIPMENT: 
DRILLING METHOD: 
SAMPLING METHOD: 
SURFACE COMPLETION: 

11/5/10 COMPLETED: 
Uni-Tech Drilling 
CME75 
HSA, 7 ln. Dia. Borehole 
NA 
Steel Stickup 

11/5/10 

MONITORING WELL NO: MW-155 
USEPA 

NORTHING: 
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PROJECT: Raritan Bay Slag MONITORING WELL NO: MW-155 
LOCATION: Old Bridge, NJ 
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PROJECT: 

LOCATION: 

Raritan Bay Slag 

Old Bridge, NJ 

STARTED: 
DRILLING COMPANY: 
DRILLING EQUIPMENT: 
DRILLING METHOD: 
SAMPLING METHOD: 
SURFACE COMPLETION: 

11/5/10 COMPLETED: 
Uni-Tech Drilling 
CME75 
HSA. 7 ln. Dia. Borehole 
NA 
Steel Stickup 

DESCRIPTION 

11/5/10 

OL Organic material/topsoil, little brown medium sand, 

I~ 
wet. ,r 

.... Yellowish brown/orange SILTY CLAY, non-plastic, 

I~ 
stiff, dry. 

No Recovery. 
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II ML 
Light brown SILT, moist. 

I · 
SP Reddish yellow FINE SAND, well sorted, loose, 

moist. 

~ Purplish gray CLAY, little silt, non-plastic, medium 
CL stiff, dry. 

No ~erover r 

10~~---+----------------------------~ 
Purplish gray CLAY, little silt, non-plastic, medium 
stiff, dry. 

CL 

No Recovery. 

MONITORING WELL NO: MW-155 
USEPA 

NORTHING: 
G.S. ELEVATION: 
WATER: 

589684.08 Feet EASTING: 564823.95 Feet 
20.84 Feet M.P. ELEV: 23.51 

TOTAL DEPTH: 22.0 Feet 
LOGGED BY: P. Connelly 
HORIZONTAL DATUM: NAD83, COORD. SYS.: NJ State Plane 
VERTICAL DATUM: 
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PROJECT: Raritan Bay Slag MONITORING WELL NO: MW-155 
LOCATION: Old Bridge, NJ 
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a:= >~ ~~ J:~ (/) -a w" oE :>c WELL 1-Qi (.} 
DESCRIPTION 
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APPENDIXC 

Potential Truck Routes for Off-Site Material Disposal 

F:\Projects\2007\20071973-Margarets Creek \Sec Files\20 12\EECA-Final\Final EE-CA.docx 
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871h Congress, 2 d St•ssiun !!oust• Dncunwnl No. -lfi-1 

8~9)1 0 

RARITAN BAY AND SANDY HOOK BAY, 
NEW JERSEY 

LETTER 
FROM 

THE SECRETARY OF THE ARMY 
TRANSMITTING 

A LETTER J!'ROM THE CHIEF OF ENGINEERS, DEPART­
MENT Oli' THE ARMY, DATED APRIL 30, 1962, SUBMIT­
TING A REPORT, TOGETHER WITH ACCOMPANYING 
PAPERS AND ILLUSTRATIONS ON A BEACH EROSION 
CONTROL AND INTERIM HURRICANE SURVEY OF RARI­
TAN BAY AND SANDY HOOK BAY, NEW JERSEY, 
AUTHORIZED BY THE RIVER AND HARBOR ACT AP­
PROVED JULY -3, 1930, AS AMENDED AND SUPPLE­
MENTED, AND PUBLIC LAW 71, 84TH CONGRESS, 

APPROVED JUNE 15, 1955 

JUNE 28, 1962.-Referred to the Committee on Public Works and 
ordered to be printed with eight illustrations 

U.S. GOVI'~RNMENT PRINTING OFFICE 

WASHINGTON: 1962 

---------~~ -~ -~ 
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LE'ITER OF TRANSMI'ITAL 

DEPARTMENT OF THE ARMY 
WASHINGTON 211, D.C. 

Honorable John W. McCormack 

Speaker of the House of Representatives 

Dear Mr. Speaker: 

June 26, 1962 

I am transmittins herewith a favorable report dated 30 April 
1962, frcm the Chief of Engineers, Department of the Army, together 
with acccmpanying papers and illustrations, on a beach erosion con• 
trol and interim hurricane survey of Raritan Ba.y and Sandy Hook 
Bay, New Jersey, authorized by the River and Harbor Act approved 3 
July 1930, as amended and supplemented, and Public Law 71, 84th 
Congress, approved 15 June 1955· 

In accordance with Section 1 of Public Law 534, 78th Congress, 
and Public Law 85-624, the views of the Governor ot New Jersey and 
the Department of the Interior are set forth in the inclosed communica­
tions. The views of the Departments of Agriculture azn CCIIID8rce, 
and the Public Health Service are inclosed also. 

The Bureau of the Budget advises that there is no objection to 
the submission of the proposed report to the Congress; however, it 
states that no ccmni tment can be made at this time as to when any 
estimate of appropriation woold be submitted for construction of the 
proJect, if authorized by the Congress, since this would be governed 
by the President's budgetary objectives as determined by the then pre­
vailing fiscal situation. A copy of the letter fran the Bureau of 
the Budget is inclosed. 

1 Incl (dup) 
Rept w/accanpg 
papers & illus 

Sincerely yours, 
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COMMENTS OF THE BUREAU OF THE BUDGET 

EXECUTIVE OFFICE OF THE PRESIDEN1' 
BUREAU OF THE BUDGET 

WASHINGTON 25, D. C. 

Honorable Elvis J. Stahr, Jr. 
Secretary of the Army 
Waabington 25, D. C. 

Dear Mr. Secretary: 

June 14, 1962 

Assistant Secretary Schaub 1 s l.etter of May 8, 1~62, submits the 
proposed reviev report of the Chief of Bngineers on Raritan Bay and 
S&Ddy Book, New Jersey, authorized by the River and Harbor Act 
approved Jul.y 3, 1930, as amended and supplemented, and PUblic 
Lav 71, 84th Congress, approved JWle 15, 1955. 

The Cbief of Engineers recommends, subJect to certain conditions of 
local cooperation, improvements along a 21-Drl.le portion of bay shore 
in MidcUesex and Monmouth Counties, Itev Jersey for the prevention of 
beach erosion and hurricane dEUbages. The estimated cost of construc­
tion is $3,097,000 to the Federal Government, and $1,651,000 to local 
interests. The benefit-cost ratio is stated to be 2.2. 

I am authorized by the Director of the Bureau v1' the Budget to advise 
you tbat there tJould be no objection to the submission of the proposed 
report to the Congress. No coaai tment, however 1 can be made at this 
time as to when any estimate of appropriation would be submitted for 
construction of the project, if authorized by the Congress, since 
this would be governed by the President's budgetary objectives aa 
determined by the then prevailing fiscal situation. 

viii 



NL-RBS 000259

COMMENTS OF THE STATE OF NEW JERSEY 

Major General Keith R. Barney 
Acting Chief of Engineers 
u. S. Army Corps of Engineers 
Washington 25, D. c. 

D~ar General Barney: 

ST,\TH OJo' .:'\ J~W c.h::HSl~Y 

J>J~l'.\ Wl'~u-:x·r Oi" CoxsJ~U\~~TJc 

.\X J) !~C'OXO:'-J u: Dl-:\'J::J.Ol•:.JHX1 

OFFICE OF THE COMMISSIONER 

TRENTON 25 

April 6, 1962 

.This will refer to your communication 
of 9 January 1962 concerning beach erosion control 
and interim hurricane survey of Raritan Bay and 
Sandy Hook Bay, New jersey (Your file ENGCW-PD). 

Pursuaut to your suggestion the proposed 
report with accompanying papers has been reviewed 
by the various intcrcst~d agencies of this 
department including our Division of Pish and 
Game. We arc agreed that all items our 
department has had under discussion with the 
Corps of Engineers have been satisfactorily 
covered in the report. We have no further 
comments or recommcndatiorrs to propose. 

Thank you for the opportunity to make 
this further review before the Chief of Engineers 
report is transmitted to Congress by the 
Secretary of the Arruy. 

Sincerely yours, 

~~~ 
I ' 

H. Mat Adams 
Commissioner 
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COMMENTS OF THE DEPARTMENT OF '111E INTERIOR 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

OFFICE OF THE SECRETARY 
WASHINGTON 25, D. C. 

· Lt. General Walter K. Wilson, Jr. April 6, 1962 
Chief of Engineers 
Department of the Amy 
Washington 25, D. c. 
Dear General Wilson: 

As requested in your letter of January 91 we are submitting our · 
comments on Teports on Raritan Bay and Sandy Hook Bay, New Jersey. 
Improvements are recommended for the prevention of beach erosion 
and hurricane damages. 

The Fish and Wildlife Service states that dredging required in the 
construction of the praposed project will adversely affect valuable 
sport and c011111ercial fisheries ·in the area, The damase to these 
resources can be held to a minimum if the recamuendations contained 
in the October 10, 196o report of the RegionaJ. Director, Bureau of 
Sport Fisheries and Wildlife, are closely followed. It is noted 
that the District Engineer anticipates tbat1 in general, these 
recommendations can be implemented without any significant effect 
on the proposed improvement or its cost. In view of the importance 
of the fishery resources involved, we request that if the proposed 
construction is undertaken, dredging plans be formulated in accordance 
with the recommendations of the Fish and Wildlife Service. · 

other interests of the Department would not be adversely affected 
by the adoption of your report. 

Sincerely yours, 

Assistant Se~reta:ry ofthe Interior 

X 
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COMMENTS OF THE DEPARTMENT OF AGRICULTURE 

DEPARTMENT OF AGRICULTURE 
WASHINGTON 21, D. C. 

Honorable Elvia J. Stahr, Jr. 
Secreta.ry of the ~ 

Dear Mr. Secreta171 

April s. 1962 

Thie 1e in repq to the Acting Chief ot Engineers' letter 
ot Januaey 9, 1962, transmitting tor our review and CCIIIIIlent 
hie proposed survey report on a cooperative beach erosion 
control aDd interim hurricane eurve7 of Raritan Bay and 
Sandy Hook Bay, New Jer1e7. 

The report recC~D~Dends works or improvement for shore pro­
tection 1n thr·~e eepara te reacbee and for combined sbore 
and hurricane ~otection 1n two additional reaches. The 
proposed :Improvements will not affect projeots or prograu 
ot the Department or Agriculture. 

Thank you tor providing thie report for our review. 

Sincerely ,ours, 

~I c''• ' c;..l 
•• • ~- • .,........ 0 ' c.-t': .................... ~ C.-. --~ ~ .... ,~ . 

. l / 
~~~~~~ c. r-~rt~ · 

'~-~- .. ~·~t to t·J A·"i't" • s t , • ... ~'--· . .- n....... ..; "n" ooru ar>· 
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COMMENTS OF THE DEPARTMENT OF COMMERCE 

THE UNDER SECRETARY OF COMMERCE 
----""'-- FOR TRANSPORTATION 

WASHINGTON 25 

Lieutenant General W. K. Wilson, Jr., USA 
Chief of Engineers 
Department of the Army 
Washington 25, D. c. 

Dear General Wilson: 

April 4, 1962 

As requested in General Barney's letter of January 9, 1962, I am 
transmitting herein the comments of the interested Department of 
Commerce agencies on your proposeq report on a cooperative beach 
erosion control and interim hurricane survey of '~aritan Bay and 
Sandy Hook Bay, New Jersey," 

l~e Coast and Geodetic Survey advises that an extensive network of 
primary horizontal and vertical control has been established through­
out the project area and is considered adequate for the project needs, 
They believe that some of the existing control monuments will require 
relocation and ask that they be advised of the nee~ for relocating 
existing monuments. The Coast and Geodetic Survey would also appre• 
ciate being advised regarding the changes that the proposed project 
will necessitate in the nautical charts covering the project area. 
They expect to issue new nautical charts covering the project area 
in January 1963, 

The Area Redevelopment Administration wishes to bring to your atten­
tion the fact that this project is located in Monmouth County which 
has been designated a Redevelopment Area under Public Law 87-27. They 
suggest that the condition of high unemployment that exists in Monmouth 
County be considered in evaluating the benefit potential of this project. 

The Bureau of Public Roads notes that a small amount of highway and 
bridge reconstruction i~ included in the project and that this work has 
been made a part of the local contribution to the project, It is neces­
sary, therefore, to emphasize the faet that Federal-aid highway funds 
cannot be used in the financing of this work", • 

Your courtesy in providing a co~y of this report for our review is 
appreciated, 

Sincerely· yours, 

<li\w.~L. r1oJt,tfr-1 

xli 

Frank L, Barton 
Deputy Under Secretary 
for Transportation 
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Tbe opportunity to review the re.PQrt is appreciated. We stand ready 
to provide :1\u'tber consultation concerning vector control, water suppl.J 
and pollution control aspects of the project on your request. 

Sincerely yours, 

fd1.f~ 
Chief, Technical Services Branch 

Division of Water Supply and 
Pollution Control 

xiv 
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RARITAN BAY AND SANDY HOOK BAY, NEW JERSEY 

REPORT OF THE CIIIEF OF ENGINEERS, DEPARTMENT OF THE ARMY 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 

OFFICE OF THE CHIEF OF ENGINEERS 

WASHINGTON 21, D.C • 

... -.v-...TO 

ENGCW-PD 30 April 1962 

SUBJECT: Raritan Bay and Sandy Hook Bay, New Jersey 

ro: THE SECRETARY OF THE ARMY 

l.. I submit for. transmission to Congress my report, with 
accompanying papers, on a survey of parts of the south shore of 
Raritan Bay and Sandy Hook Bay, New Jersey, in the interest of 
beach and hurricane protection, authorized by: 

(a) Section 2 of Public Iaw 5201 Seventy-first Congress, 
approved July 3, 19301 as amended and supplemented, pertaining 
to cooperative beach erosion control investigations; and 

(b) Public Law 711 Eighty-fourth Congress, first session, 
approved June 15, 1955, pertaining to hurricane investigations 
of the eastern and southern seaboard of the United States. 

2. The part of the investigation and report on beach erosion 
control, which was performed in cooperat~on with the State of New 
Jersey by agreement dated 25 June 1955, is complete. The hurricane 
portion is an interim investigation and report confined to certain 
areas along the south shores of the "bays affected by abnormal tides. 
Reports on hurricane protection for several areaa along the easte:m 
and southern seaboard of the Un:t ted States have been submitted pre­
viously and others 1 including the remaining areas along Raritan Bay 
and Sandy Hook Bay, will be submitted later. 

3. 'lhe reporting officers find that hurricane and shore losses 
are severe e.J.ong the 21.-mile reach of the bays and that improvements 
can be Justified in. three separate reaches for shore protection, and 
in two separate reaches :for combined shore and hurricane protection. 
Based on Hay 196o prices, they estimate the total cost of the work at 
$51 0311 0001 consisting of $4,8531 000 :for construct:f.,.>n1 $131,000 tor 
lands, easements, rights-of-way, and rel.ocations, &ad $47,000 for 
preauthorization studies. The annual charges are estimated at 
$254,000 and the annual benefits at .$498,000. The benefit-cost ratios 
vary by sectors from 1.3 to 3.7, the overall ratio beinS 2.0. !!he 
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non-Federal share of the first cost is estimated at $11 1761 0001 
consisting of $1311 0b0 for lands, easements, rights-of-way, and 
relocations, and.$1,645,000 as a cash contrlbution. They recom­
mend the improvements, subject to c~rtain condi tiona of local 
cooperation. They further recommend that local interests be 
reimbursed for the Federal share of the work accomplished at 
Keansburg in 1957 in the amount of $28,000. 

4. The Beach Erosion Board concurs in the views of the 
reporting officers that the plans of protection for the shores 
of the study area are practical for their respective purposes, 
However, the Board considers that the single-purpose shore pro­
tec·!;ion plans providing f'or beach berm vTidths of 150 feet at 
elevation 5.5 feet above mean sea level and 50 feet at elevation 
10 in front of bluffs are somevrhat more than required in this 
locality, and that a berm vTidth of 100 feet at elevation 5.5, or 
25 feet at elevation 10 in front of bluffs, would be adequate. 
The Board further considers that groins may be needed at Keans­
burg for shore protection as well as for hurricane protection and 
that their locations, dimensions, and top elevation should be 
based on experience vith the beach fill to the time of construc­
tion. Accordingly, the Board recommends authorization of the 
revised single-purpose shore protection plans, including the three 
groins as deferred construction, and reimbursement to local in­
terests of the Federal share of cost of the completed work at 
Keansburg, with the prov-ision that the tmprov~ments may be con­
structed separately or as part of the dual-purpose plans for 
Madison Tbw.nship and Keansburg, and subject to certain conditions 
of local cooperation. 

5. The Board of Engineers for Rivers and Harbors concurs 
in the views of the reporting officers and of the Beach Erosion 
Board relative to the practicability of combining the two purposes 
in a single plan in the a.pplicable reaches. However, the Board 
considers that the provision of a 50-foot crown for the hurricane 
protection work is more than is needed in this area and that a-
25-foot crown is adequate. It agrees with the Beach Erosion Board 
on the desirability of j>COins at Keansburg serving both purposes 
when their need is indicated. The Board recormnends authorization 
of the combined hurricane and shore protection plans, with revised 
crown and berm vridths, for Madison fuwnship, Keansburg, and East 
Keansburg, subject to certain conditions of local. cooperation. 

6. Based on the separate findings of the two Boards 1 Table 1 
hereof presents revised costs, benefits, and justification of the 
plans for the revised cross-sectional dimensions, as applicable to 
each segment of the shore for w~ch improvement is proposed. 

2 
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TABLE l. 
PLAN OF ::::MPROVEMENT - RARITAN ·BAY AND SANDY HOOK BAY, NEW JERSEY 

~Costs are in thousancls of dollars, May 1960 prices) 

Costs 
:Purpose :Preauthor-: 
: and : ization 
:type(l)~ studies 

Construction : Amlual charges :.Annu.al.:Be.nefi t-
Segement : Non-Federal: : Non- ;be.ne- cost 

:Federal: Cost : ~ : Total :Federal:Federal:Total: fits ratio 

Madison Townshi~ : : : : : 
Morgan Beach A 3·0 179.0: 87.0:32-7: 266.0: 6.6 . 5.2 11.8: 18.5 1.6 
Thence to cabin colony B l.O 43.0: 85.0:66.5: 128.0: 1.6 6.0 7-6: 23.1 3.0 
I.a.urence Harbor cabin : : 

colony A 3-0 197-0: 94.0:32.3: 6.6 
Seidler' s Beach c l.O 13.0: 27.0:67.5: 3.0 
Knollcroft B l.O 3.0: 16.0:84.2: 1.5 
Thence -to Whale Creek c l.O .0: 14.0: 1.6 

Subtotal 10.0 .0: 323.0: ~3.9 

Matawan TownshiJ2 
Cliffwood Beach cabin : : : 

colony c 1.0 23.0: 53-0:69.8: 76.0: 0.8 6.3 7.1: 32.3 4.5 
Thence to Matawan Point: B l.O 10.0: 43.0:81.2: 53.0: 0.4 4.0 4. 4: 6.1 1.4 

.SUbtotal 2.0 33-0: 96.0:74.4: 129.0: 1.2 10.3 11.5: 38.4 3-3 
: : : : : 

Borougn of Union Be~ch c 2.0 16.0: 90.0:85.0: 106.0: 0.6 7.4 8.0: 9-5 1.2 

Borou~ of Keansburs and : : : : : .. '. 
East Keansburg A 35-0 :2,551.0:11142.0:30.9:3,693·0: 93.4 91.2 :184.6:396.1 2.1 

: : : : : : : 
TOTAL 4;-.o :3,040.0:1,651.0:35.2:4,691.0:. llL 4 132.8 :244.2:538.8 2.2 

(1) Type A: Dredged fill 'With cro'Wil 25 feet wide at elevation 15 feet above mean sea level for hl.U"l"icSJ:le 
and beach protection, includicg tie-back levees for hurricane protection. 

Type B: Dredged fill with beach berm 25 feet wide at elevation 10 feet in front of bluffs for beach 
protection. 

Type C: Dredged fill with beach berJJl 100 feet wide at elevation 5· 5 feet for beach protection. 
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7. It is noted that the reporting officers recoDIIDend re~­
bursement to local. interests f'or the Federal share of work accom­
plished at the .:Borough of' Keansburg 1~ the amount ot $281 0001 based 
on the Federal share ot costs,allocated to beach protection in a 
·combined hurricane and beach ~tection plan. Since the work was 
accomplished prior to development of' plans for hurricane protection, 
it is considered proper to compute the Federal share on the basis 
of single-stage beach protection. Accordingly, the amount to be 
reimbursed f'or work accomplis.hed, including advance nourishment, 
is $571 000. 

8. After due consideration of these reports, I concur gen­
erally in the views and recommendations of the Beach Erosion Board 
and the Board of' Engineers for Rivers and Harbors. I therefore 
recommend improvements f'or the prevention of' beach erosion and 
hurricane damages along the south shore of Ra.ri tan and Sandy Hook 
Bays, Ne'\oT Jersey, to provide for: 

a. Construction of' the various segments within the limits 
given in the report of the District Engineer and shown on Plate 13 
thereof', to the cro·ss-sectiona.l dimensions and f'or the purposes 
indicated in Table 1 hereof'; and 

b. Accomplishment of the foregoing generally in accord­
ance with the plan of the District Engineer, except as noted herein,· 
with such modifications thereof' as in the discretion of' the Chief. 
of' Engineers may be advisable, at an estimated cost to the Uoited 
States of $3,04o,ooo for construction; provided that, prior to 
initiation of construction, local interests give assurances satis­
factory to the Secretary of the Army that they will: 

{1) Provide without cost to the United States all 
lands, easements, and rights-of-way, including borrow areas, nec­
essary for construction of' the project; 

(2) Accomplish without cost to the United States 
all alterations and relocations ot buildings, etreets1 storm drains, 
utilities and other structures made necessary by the construction; 

(3) Bear the percentage of total first cost for each 
segment as shown in Table 1,. to consist of' the items listed in {1) 
and {2) above and a cash contribution to be paid either in a lump 
sum prior to initiation of' construction or. in instal J•.nts prior to 
commencement of pertinent 1 tems 1 ~ accordance vi th construction 
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----~-----~ 

schedules as required by .the Chief of BDgineers, the final appor­
tionment. of cost. to be liBde after actual costs and values have been 
determined; 

( 4) Hold and save the United states free fran dam­
ages due to the construction works; 

(5) Maintain all the works after completion in 
accordance vi th regulations prescribed by the Secretary of the 
Army; 

(6) Maintain during the economic lif'e of' the project 
continued public ownership of' the non-Federal publicly owned shores 
and continued availability f'or l'Ublic u.se of' privately owned shore 
equivalent to that upon which the recoDIIIlended Federal participation 
is based; 

(7) Control water poil.lut.ion to the extent necessary 
to safeguard the health of' bathers; 

(8) Obtain approval of the Chief of Engineers of 
detailed plans and specifications f'ar the work contemplated and 
arrangements tor its prosecution, prior to commencement of' BJly 
work on the rec011111end.ed beach-protection phase ot the p.roj ect at 
Matawan Township and Borough of' Union Beach or the beach-protection 
phase of' the project at. Madison Township for which Fedel"al partic­
ipation is planned, if undertaken separately trom"the recommended 
combined improvement; 

( 9) Construct, concurrently w1 th the recOIIIIItended 
beach fill, sui table parking fields and bathhouses open to all on 
equal terms; and 

( 10) At. least. &D.Jlllally inform interests af'f'ect.ed. 
that the hurricane improvements will not provide substantial 
protection :from bay surges higher in elevation than tbat of' hur­
ricane "Donna", 12 September 1960. 

9. I further recommend that local interests be reimbursed 
in the amount of $571 000 as the Federal share of the costs in­
curred by them in accomplishing the beach protection work at 
Keansburg in 1957. The total cost to the United States for con-
struction thus becomes $3,0977 000. · 

5 

• K. WilBON, 
Lieutenant Ge 
Chief of Engi 
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REPORT OF THE BOARD OF ENGINEERS FOR RIVERS AND HARBORS. 

ENGBR (30 Nov 60) 2nd Ind 
SUBJECT: Raritan Bay and Sandy Hook Bay, New Jersey 

Board of Engineers for Rivers and Harbors, Washington 25, D. C. 
13 November 1961 

TO: Chief of Engineers, Department of the Army 

1. The study area consists of about 21 miles of bay shore and 
contiguous lands, subJect to flooding by storm surges in the bays, 
in Middlesex and Monmouth Counties, New Jersey. Raritan Bay, on the 
west, and Sandy Hook Bay, on the east, adJoin lower New York Bay on 
the north. Staten Island forms the north shore of these waters and 
Sandy Hook, New Jersey, a low-lying peninsula on the eaat, separates 
the Atlantic Ocean from Sandy Hook Bay. Access to the bays from the 
ocean is through the 6-mile opening between Sandy Hook and Rockaway 
Point on Long Island. Hydrography off the south shore is mostly 
flat and shallow, the 12-foot, low-water depth generally being over 
a mile offshore, except for greater depths in the easterly part. 
The adJacent terrain consists of high bluffs interspersed with low 
marshlands through <trhich a number of t:f,dal creeks enter the bays. 
Beaches generally are comparatively narrow. The mean tidal range 
along the shore varies from 5 feet at South Amboy on the west to 
3.8 feet at Highlands on the east. 

2. Several incorporated communities and a number of unincorpo~ 
rated ones are in the study area. Development of the shore is 
primarily residential and recreational in character with some commerce 
and industry. The permanent population in 1960 was 142,000, which is 
greatly increased during the summer by vacationists. The 1960 value 
of lands and improvements in the locality is estimated at $583 
million, of 'trhich $50 million is in the area inundated by the high­
es-q tidal surge of record, hurricane "Donna" in September 1960. About 
23lpercent of the shore in the study area is publicly owned. 

3. There are no existing or authorized Federal projects for 
hurricane or beach protection in the area. Federal works affecting 
these purposes consist of several navigation channels in the bays, 
Jetties at the mouth of Cheesequake Creek, ~ 4,000-foot breakwater 
at Atlantic Highlands, deposition of spoil from maintenance dredging 
of navigation channels on the beaches, and the channels, piers, and 
shore installations at the United States Navy depot at Leonardo. In 
addition, extensive shore~protection works have been accomplished by 
local interests with funds provided by the Works Progress Administra­
tion. Since 1929, the State of New Jersey, the municipalities, and 
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p~ivate interests have constructed numerous bulkheads and groins, 
and have deposited large, quantities of dredged fill on the beaches, 
at a cost of several million dollars, in an effort to preserve the 
beaches and protect property. In 19571 the State placed about 
438,000 cubic yards of material from the bay along 6,ooo feet of 
shore at ~ansburg at a total cost of $1941 000. In some cases these 
works are serving their purpose, but the majority have accomplished 
little improvement for various reasons. Because of pollution in the 
bays, local interests have constructed1 since 1928, waste-treatment 
~rorks at a cost of about $35 million and are planning additional 
works in the area. These facilities have reduced the pollution to 
the extent that the Interstate Sanitary Commission of New Jersey, 
New York, and Conn~cticut has recently classified the waters as 
suitable for recreation, shellfish culture, and development of 
fish life. 

4. The shore of the study area is generally protected from 
waves of the Atlantic Ocean by the Sandy Hook peninsula. However, 
available information indicates that, although ocean waves entering 
the bays are modified in height and direction by refraction and 
shoaling, waves as high as 14 feet are possible off Point Comfort in 
Keansburg, Ne~r Jersey. Storm 'fTave heights of about 5 feet have been 
reported at Atlantic Highlands. The predominant energy components 
produce a weak YTestward littoral transport, except near the east end 
of the· area. Intermittent surveys of the shore and offshore depths, 
since l8361 indicate a net accumulating loss of beaches of about l to 
2 cubic yards per linear foot of beach per year. The average value 
of land and improvements lost by erosion is estimated at $12,000 
annually. 

5. Hurricane losses in the area re3ult mainly from inundation 
caused by abnormal surges in the bays, wave action, wind action, and 
storm-induced rainfall. The orientation and configuration of the 
bays result in the study area being inordinately vulnerable to inun­
dation and wave action along the shore. Between 1635 and 1960, in­
clusive, 199 hurricanes and other tropical and extratropical storms 
have affected the araa. Under existing conditions, 6 of these storms 
would cause unusually severe L.ama.ges; 161 severeJ 81, moderate; and 
96 would be threats only. The high incidence of water damages suf­
fered in the area is indicated by the fact that the maximum bay level 
of record caused about $6 million damages as compared to an estimated 
average annual damage of $1 million. 

7 
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6. Local interests generally desire resto:rati011 of the detert .. 
orated beaches and measures to reduce loss of lite and property dam­
age, including an adequate hurricane warning system. In addition, 
they request reimbursement tor work done at Keansburg by the State 
ot New Jersey subsequent to initiation of the cooperative beach . 
erosion study. They f'urther request that some local cOJIIIILlnitj,c{s be 
permitted to finance the local share of costs on a long-te~in­
staJ.l.ment basis. They have indicated willingness to comply with the 
requirements of local cooperation. 

7. The District Engineer finds that losses in the 21-~le 
section between South Amboy and Highlands are of sufficient mago.i­
tude to justify improvements tor beach erosion control along three 
separate reaches of shore, and combined hurricane protection and 
beach erosion control along two separate reaches. The beach­
protection plans provide tor berm widths of 150 teet at elevation 
5.5 feet above mean sea level and 50 teet at elevation 10 in front 
of bluffs. The plans for cumbined hurricane and beach protection 
provide for dikes constructed of dredged material having a crown 
width of 50 feet at elevation 15 with tie-back levees of lesser 
crown widths. Three rock groins at ~levation 5.5 would be con­
structed at Point Comfort in Keansburg, if and when needed. The 
District Engineer estimates the first cost of his plan at 
$5,031,000, consisting of $4,853,000 for construction, .$1311 000 
for lands, easements, rights-ot-way, and relocations, and $47,000 
for preauthorization study co~ts. He estimates the annual charges 
at $2541 000 and the annual benefits at $498,000, yielding an overall 
benefit-cost ratio of 2.0. The benefit-cost ratios for the five 
separate improvements vary from 1. 3 to 3· 7. The District Engineer 
recommends adoption of his plan, subject to conditions of local 
cooperation. He fUrther recommends that local interests be reim­
bursed in the amount of $28,000 for a portion of the work accom­
plished by them at the Borough of Keansburg in 1957. The Division 
Engineer concurs. 

8. The Division Engineer issued a public notice stating the 
recommendations of the reporting officers and affording interested 
parties an opportunity to present additional information to the 
Board. Many communications were received, the majority of which 
pertain to the need for protection from tidal flooding in the Cliff­
wood Beach-Keyport-Union Beach and Port Monmouth areas. These com­
munications were referred to the reporting officers who have. deter- ; 

I 

mined that the new information Ju~tifies re-examination ot these areas,! 
which will be the subject of a separate ::r::eport at a l.B.ter date. The 
Board has given careful consideration to the communications rec.eived . 

• .... 
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Views and :Reconiaendations of the Board of Er!gineera for Rivera and Harbors. 

9. Views. --The :aoard of Engineers for Rivera and Harbors 
·concurs in gene·L"&l in the views and recommendations of the re­
porting ofticert:~ relative to the plans for the area, and particu­
larly in respect to the accomplishments and justification tor 
inclusion of the works for hurricane protection in the Morgan 
Beach-Laurence Harbor area in Madison Township and the Keensburg­
Bast' Keansburg area. The Board is cognizant of the views and 
recommendations of the Beach ~sion Board and concurs vi th that 
Board in i;ts view that the pur.poses of hurricane protection and 
shore protection are compatible when combined in a single plan. 
The Board notes that the plans tor hurricane protection are based 
upon the maximum storm surge of record, which is significantly 
lower than the maximum which can be reasonably expected in the 
area, and believes that those affected should recognize the partial­
protection nature ot the plans. The•Board notes that the Beach 
Erosion Board recommends lesser beach widths and higher groins than 
do the reporting officers. 

10. The Board is of' the opinion that the crown width of the 
~ntline hurricane protection wo~ks need be only 25 feet in lieu 
of the 50 :feet recommended by the reporting officers. This opinion 
is based upon a comparison with existing and authorized works hav­
ing similar or greater degrees of exposure to surges, waves, and 
duration of attack along the Atlantic coast. 

11. Relative to the request of local interests in some local­
ities that they be permitted. to reimburse their share of costs of 
the work on a long-term basis, the Board concurs w1 th the reporting 
officers in the v~ew that the State of New Jersey, the sponsor of 
the beach erdsion study, may be willing to consider assisting those 
collllllllli ties under such financing arrangements. 

12. The reporting officers have furnished supplementary data 
b~ed upon the lesser berm widths tor beach protection, lesser crown 
vidth for hurricane protection, and higher groins, pertaining to 
costs, benefits, benefit-cost ratios, cost alJ.ocation, and cost 
apportionment. These data have been utilized by the Beach Rrosion 
Board in its report and are the basis of the amounts shown in Table 
1 below. The plan, as revised, :Ls economically justified, the cost 
apportionment is equitable, and it is believed tbat local interests, 
vho have agreed condi tiona.lly to the requirements of local coopera­
tion, would not object to the modified design. 

9 
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TABLE 1 

Combined Plan for Hurricane and Beach Protection 

Raritan Bay and Sandy Hook Bay, New Jersey 

(Costs and benefits in thousands of dollars, May 1960 prices) 

First Costs 
Reach and purpose Non-

: Federal: Federal 

Madison Township 

· Hurricane protec-
tion , .. 

Shore protection 
Total 

Keansburg and East 
Keansburg· .. 
Hurricane protec-

tion 
Shore protection 

Total 

Atlilual Charges 
Non­

Total :Federal: Federal 

: 

87.1 
4.1 

91.2 . . . 

:Benefit-· 
Annual. : cost 

Total:benefits: ratio 

1.5 
3·9 
1.8 

. . 

. . . . 
1.8 . 13.8 . 
2.1 

Includes cost of lal:lds, easements, rights-of-way, and relocations of (1) $6,000 and 
(3) $125,000. 

Includes cash contribution of (2) $175,000 and (4) $1,017 000. 
Excludes preauthorization study cost of (5) $6,000 and (6j $35,000. 
Incl.udes cost of ma.:l.ntenance and beach repJ..~shment of (7) $5,100 and (8) $49,900. 
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. 13. Recommendations. --The Board therefore recODBDends improve-
ments for the prevention of beach erosion and hurricane damages, 
consisting of: · 

Construction of about 2,585 linear feet of beach fill 
with a crown 25 feet wide at elevation 15 feet above mean 
sea level, and about 1,94o linear feet of tie-back levee 
with a variable crown width at elevation 15, together with 
necessary interior drainage facilities and road crossings, 
at Morgan Beach and Laurence Harbor in Madison Township, 
New Jersey, at an estimated total cost for construction of 
$557,000; 

Construction of about 14,150 linear feet of beach fill 
with a crown 25 feet wide at elevation 15 feet above mean 
sea level, about 13,290 linear feet of tie-bac.k levee with 
a variable crown width at elevation 15, and three rock 
groins of a suitable top elevation to be provided when 
experience indicateA the need thereof, together with 
necessary interior drainage facilities and road crossings, 
at Keansburg and East Keansburg, New Jersey, at an esti­
mated total cost for construction· of $3,693,000; 

all generally in accordance with the plan of the District Engineer 
and with such modifications thereof as in the discretion of the 
Chief of Engineers ms.y be advisable; provided that, prior to con­
struction, local interests give assurances satisfactory to the 
Secretary of the Army that they will: 

a. Prov:Lde without cost to the United States all lands, 
easements, and ~ights-of-way, including borrow areas, necessary 
for constructi ... of the project; 

·- Accomplish without cost to the United States all 
alterati.on., and relocations of buildings, streets, storm drains, 
utilities and other structures mad.e necessary by the construction; 

c. Bear 32.5 percent of the total firot cost of the work 
in Ma.d.i son Township, and 30.9 percent of that at Keansburg and East 
Keansburg, sums presently estimated at $181,000 and $1,142,000, re­
spectively, to consist of the items listed in a. and b. above, and 
cash contributions presently estimated at $175,000 and $1,017,000, 
respectively; such cash contributions to be paid either in a lump 
sum prior to initiation of construction or in installments prior to 
commencement of pertinent items, in accordance with construction 
schedules as required by the Chief of Engineers, the final appor­
t.lonment of' cost to be made a:t'ter actual costs and values have been 
determined; 

11 
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d. Hold and save the United States b-ee from dazua&es ·due 
to the construction worksJ 

e. Maintain all the works after completion in accordance 
with regulations prescribed by the Secretary of the Army; 

! • Maintain during the economic life of the proJect 
continued public ownership of the non-Federal publicly owned shores 
and continued availability for public use or privately owned shore 
equivalent to that upon which the reco~aded Federal participation 
is based; 

g. Control water pollution to the extent necessary to 
safeguard the health of bathers; 

h. Obtain approval of the Chief of Engineers of detailed 
plans and specifications for the work contemplated and arrangements 
for its prosecution, prior to commencement of any work on the recom­
mended beach-protection phase of the project at Madison Tbwnship tor 
which Federal participation is planned, 1! undertaken separately f~ 
the recommended combined improvement; 

i. Constntct, concurrently with the recommended beach 
till, sui table parking fields nnd bathhouses open to all on equal 
terms; and 

J. At least annually inform interests affected that the 
hurricane improvements will not provide substantial protection trom 
bay surges higher in elevation than that of hurricane "Donna", 12 
September 1960. 

14. ~a recommendation pertains only to the pl..aps for com­
bined shore protection and hurricane protection 1n the study reach, 
wi tbout regard to those segments where beach protection alone is 
found to be Justified. 

FOR THE BOARD: 

12 
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KEITH R. BARNEY 
MaJor General, USA 
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REPORT OF THE BEACH EROSION BOARD 

CXJUIS OP BlGINBBRS, U. S • ARNr 
BBACH BROS 'tON DOdD 

WASHIJGJ.'ON, D. c. 

SUBJIClt Cooperative Beach Brodon COntrol and Inter!• Hurdea.ae Study of 
Raritan and Sandy Hoot Bays, Hew Jereey 

TOt CJJ:lef of Bngineers 
Department of the Al111Y 
Washington, D. c. 

1. This report of the Beach Erosion Board is on a study of erosion 
nade in cooperation with the State of New Jersey under authority of 
section 2 of the River and Harbor Act approved July 3, 1930, as amended 
and supplemented. The purpose of the investigation was to develop the 
most suitable plans for restoration of the shore and protection of property 
against erosion along the bays' shores. In addition to sinsle-purpose 
abore protection plans developed under the foregoins authority, the report 
aubmitted by the District and Division Bngineers includes study of the 
needs and methods for protection against daaages caused by hurricanes under 
the provisions of Public Law 71, 84th Congress, resulting in a dual-purpose 
plan which would provide both hurricane and shore protection. In its 
review of the report the Beach Erosion Board has given consideration to the 
technical adequacy of both plans, but has limited ·its consideration of 
project justification and Federal participation to the single-purpose shore 
protection plans in accordance with its statutory functions as prescribed 
in section 3 of Public Law 166, 79th Congress. 

2. The study area, which lies in Middlesex and Mon1110uth Counties, 
comprises the 21-mile length of the shores of Raritan and Sandy Hook Bays 
between South Amboy and Highlands. The western end of the study area is 
about 30 miles by highway southwst of rddtown New York City. This shore 
ia an iaportant suiiiiDtr recreational area. The permanent population of 
coiiiiiiUnities in the study area is over 14.2,000. The population is Jreatly 
increased by su111111er vacationists. About 23 percent of the abore in the 
study area is publicly owned. · 

3. The coastal area under study includes hisb bluffs near ita east 
and wst ends and low •rshlanda in the intervening area. Beacbel 
generally are narrow. The bluffs supply a limited quantity of beach 
•tedal and a deficiency of supply results in a slow deterioration of 
tbe protective and recreational beaches. The shore of the study area is 
senerally protected from waves of the Atlantic Ocean bJ SandJ Hoot. The 
predo•inance of energy co•ponenta is such u to produce a doainant wet­
ward littoral transport of beach atedal except near tbe east eDd of the 
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ana, but the rate of ·transport is ,enerally low. Tbe mean tidal ranse 
incretses from 3.8 feet at HighlandS to 5.0 feet at South Aaboy. Tbe 
bigbeat estimated bay level, about 10 feet above SeL level, occurred dur~ 
burricane Donna in 1960. 

4. The District Engineer baa considered the desires of t~ c6operat• 
ing agency, bas studied the sources and move~~ent of beach aaterial, the 
changes in tbe shore line and offshore bottoa, the effects of waves, stona 
and of existing structures, and bas developed plans for protecting tbe 
shore of the study area against both erosion and hurricane daaages. Tbe 
dual-purpose plan comprises beach fills and levees with a top elevation of 
15 fee·t above mean sea level, and in the case of Eeansburg the plan in• 
cludes three groins. Alternative plans for shore protection (erosion 
control) alone consisting of placing beach fill to provide a berm 150 
feet wide at an elevation of 5.5 feet above ~an sea level, or 50 feet 
wide at an elevation of 10 feet in front of bluffs, were also developed. 
Mainten..,nc:e of the stability of the shore would be accoaplished by periodic 
replenis~~nt of sand losses under either plan. 

s. The District Engineer bas made economic analyses of the foregoins 
plans of shore and hurricane protection •• The estimated first costs and 
annual charges of interest, amortization and maintenance, estiaated 
benefits and the benefit-cost ratios for the dual-purpose and single• 
purpose plan$, based on the May 1960 price level, are as follower 

Dual-Purpose Hurricane and Shore Protection Plans 

Pirst Annual Annual 
Location Costs Costs Benefits 

Madison Township $883,000(1) 
873,00o<2 > 

$43,700 $111,500 

Keansburg and 
Bast leansburg(3) 

4,036,000(1) 
3,999,ooo<2> 

!f.'S, 800 396,100 

(1) Including preauthorization study costs. 
(2) Exclusive of preauthorization study costs. 

Benefit-
Cost Ratio 

2.6 

2.0 

(3) The erosion control portion of this plan for Keansburg was completed 
by local interests in 1957 at a cost of $181,000, and the hurricane 
protection increment has therefore been considered as a ainsle• 
purpose hurricane protection plan in· the District Engineer's report, 

Single-Purpose Shore Protectiofl Plans 

Pirst Annual Annual Benefit-
I.Dcation Costs· Costs BeneH.ts Cost Ratio 

Madison Township $391,000(1) 
Jas,ooo<2> 

$23,800 $76,700 3.2 

Matawan Township 177,ooo(l) 
11s,ooo<2> 

13,200 48,800 3.7 

14 
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SinJle-Purpo!e Shore Protection Plane (~nt.) 

Fir•t Annual J'.anual Benefit-
Location coats Coats Bene fits Coat Ratio 

Union Beach $133,000(1) 
131,ooo<2> 

$8,900 $11,600 1.3 

lt!ansburg(3 > 185,000(1) 
1s1,ooo<2> 

35,900 70,400 2.0 

Leonardo , 206 ,ooo<,~>) U,300 6, 700 0.6 
204,000 

(1) Including preauthorization study costs. 
(2) .Bxclusive of preautborization study costa. 
(3) Work completed in 1957 by local interests. 

6. Tbe District Engineer concludes that the hurricane and shore 
protection plana for Mldiaon Township, and Keansburg and East Jteansburg 
&~ a.ply justified by evaluated benefits, also that shore protection is 
justified for Matawan Township and Union Beach. He findS that public 
benefits justify Federal aid to first costs for shore protection uader 
tm.provisiona of Public Law 826, 84th Congresa, and that prospective 
benefits justify Federal aid to hurricane protection under the policy 
Nquiring 30 percent local cooperation as approved for hurricane pro­
tection projecta in the flood Control Act of 1958 (PUblic I.aw 85-500, 
85th Congress). Accordingly he recol!llllends adoption of a project by the 
United States for the foregoing prot~ction at a presently estimated first 
~•t to the United States of $3,236,000, including the Federal share of 
~•t• of shore protection work accomplished by local interests since 
initiation of the cooperative beach erosion study. The Division Engineer 
~ncurs in the recoiDIQ!ndations of the District Engineer. 

7. Local intereata were informed of the findings and recommenda­
tions of the District and Division Engineers and invited to preaent 
~ditional information for the consideration of the Beach Erosion Board. 
CoiiUIIUnications received as a result of the public notice generally 
expressed views on the need of hurricane protection, but furnished no 
additional info1111ation regarding needs for erosion control measures. 

VIBWS AJ'I> RBCX>*BM>ATIONS OP THB BBAC.H BROS ION BOARD 

8. Tbe Board bas carefully considered the reports of the reporting 
officers. It concurs generally in their viewa that t}!e plans of pro­
tection for the shores of the study area are practical plana for their 
Nlpective purpoaea. However, it should be noted the hUrricane protec­
tion il detigned for atona aurgea equivalent to those of record, but not 
for those of the maxima probable or even the standard project hurricane 
which might occur infrequently. Accordingly, it is i111peratiye that 
local intereata recognize that the plan would provide only partial 
hurricane protection. The Board considers that the aingle-purpoae ahore 
protection plans couaisting of widening the beach to provide a berm 150 
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feet wide at an elevation of 5.5 feet above •an aea level, or 50 feet·. 
wide at an elevation of 10 feet above •an aea level in fzont of bluffa, 
are aollnllat more than required in this locality, and that a bena width 
of 100 feet at an el"ation of 5.5 feet, or 25 feet at an elevation of 
10 feet in fzont of bluffa, would be adequate. Tbe Board also believe• 
that sroioa may be needed at Eeauburs for abore protection u ~11 u 
for hurricane protection, and deairea to include them in the •~lle­
purpose shore protection plan for deferred conatruction wben experience 
indicates their justification. PUrther coneideration ahould also be 
siven to the locations and dimensions of those 1roina, bated on additional 
experience with the beach fill to the time of construction, and to a 
suitable top elevation for groins to be effective in retainins the fill 
of the hurricane barrier durins periodS of hish water. The eatimated 
firat coats, annual charses of intezeat, amortization and maintenance, 
estimated annual benefits and the benefit~cost ratiQs for the single­
purpose shore protection plans based on the lesser berm widths con• 
sidered adequate by the Board, except in the case of the completed 
Keansburg beach fill where additional ~~~aterial placed by local interestl 
is considered advance nourishment, are as follower 

Sinsle-PUrpgse Shore Protection Plana 

Pi rat Annual Annual Benefit-
Location Coats Costa Benefits Cost Ratio 

Madison Township $283,Goo(l) 
211,ooo<2> 

$20,000 $60,000 3.0 

Matawan Township lJl,oooCl> 
129,ooo<2> 

11,500 38,400 3.3 

Union Beach 108,ooo(l) 8,000 9,500 1.2 
106,oooC2) 

Xeansburg(3) 36o,oooC1> 46,100 70,400 1.5 
356,ooo<2> 

Leonardo 16o,ooo<I> 
1ss,ooo<2> 

9,700 5,700 0.6 

(1) Including preauthorization atudy costa.· 
~ Exclusive of preauthorizatio~ study coste. 
(3) Includes $181,000 for beach ,Ill! completed i·n 1957 by local 

intereste and $175,000 for 3 groins .. • 

9. In accordance with existing statutory requ1.re~~~enta, tbe Beach 
Broaion Board atatea ita opinion··that the public in·tereat aaaociated with 
protection of public landa and illlprovementa and public use of the shore 
is aufflcient to warrant adoption of projecta ~utborizing Federal partic­
ipation in the costa of protecting apinst erosion the ahorea of Madison 
Towuhip, Na tawan Township, Union Beach and l'eansburs, the share of the 
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espeltH ta.reof to be bome. by the United States be ins one-thin of the 
colti of tbe jork applicable to publicly owned abores, and one-third of 
the ~a adjusted by the ratio of public to total beneflta for thoh 

· pdY&tely owned shores wbere public benefits arise, in 'ccordance with 
tbe proviaiona of Public taw 826, 84th Consre••· The extent of Pederal 
panlcis-tion by shore aepena ADd eatillated composite perceiita,ea bued 
oo present contUtiona of ownerahip &Dd uae are co111J)Uted aa follows a 

Apportiol1JIIent of C:O.ta for Alternative Sin1le-Purpo!e 
Shore Protection Plana 

Madia on Matawan Union 
Item TOWill hip - Townahip Beach Ieana b,.ar, 

Non•Pederal public 
ahore f, 30.9 0 37.8 41.3 

Private shore with 
public benefits ~ 67.3 100.0 10.0 58.7 

Ratio, public to 
total ~nefita 
for pr~vate shores 
with public benefits 0.88 0.86 0.88 0.91 

Pederal shares of 
coats ~(1) 30.4 25.6 15.1 31.6 

Pirat co.ts (2) $277,000 $129,000 $106,000 $356,000(3) 

federal abare 84,000 33,000 16,000 112,000 

(1) Pederal ah&rt! f, • 1/3 (~ public shore + f, private shOre with 
public benefits x ratio public to total benefits for private 
abore with J"lblic ber!efita). 

(2) Bxcluaive of preauthorizat:lon atudy coats. 
(3) Includea $181,000 for beach fill completed in 1957 by local 

intereata and $175~000 for 3 groins. 

10. The Beach Broaion Board reCOBDenda adoption of project. for the 
lborea of NacU.aon and Matawn Townabia-, t7nion Beach and b&DS'bura, New 
Jeney to authorize Pederal participation in the costa of plaaa for pro­
tection of the ahorea, COIIJ)rising artificial place~~ent of beach fill to 
prcwide for a beacb ben 100 feet wide at an elevation of 5.5 feet abow 
•an aea level, or 25 feet wide at an elevation of 10 feet aboye •an 
aea lnel in front of bluff•, and three aroiM at reanabura u deferred 
coutruction wben esperlence lnctlcatea tbe need tbereof, with auch 
IDdlf!c:ationa thereof u may be couidered advisable by the Chief of 
bpr.teen. Tbe foreplng rec:o.eDCled plaDI •Y be c:on~~tructed separately 
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or as part of dual.;.purpoae plan'l for Madison Township and J:euabu:rs if 
the latter plans are reco~~~~~~ended by the Board of Bncinee:ra for liven 
and HarborS and subsequently authorized. Federal assiStance in the 
single-purpose shore protection plans would entail contribution of ~ 
presently esti•ted to amount to the percentages of the initial con­
struction costs of the beach widening in the four sections u indicated 
in the preceding paragraph. Initial costs as presently estiuted total 
$868,000 (including cost of completed beach fill at Keansburg) for the 
beach fill and groins, with the total Federal share presently estimated 
at $245,000. 

11. Pederal participation is recommended subject to the conditio11 
that responsible local authorities wills 

a. Obtain approval by the Chief of Engineers, prior to 
commencement of work on a project of detailed plans and specification~ 
and arrangements for prosecution of the wort on that project, except 
for the completed beach fill at Keansburg; 

b. Furnish assurances satisfactory to the Secretary of the 
Army that they will t 

(1) Maintain the projects and provide nourishment of the 
protective beaches at suitable intervals during their economic life u 
may be required to serve their intended purpose; 

(2) Control water pollution to the extent necessary to 
safeguard the health of bathers; and · 

(3) Maintain d~ring the economic life of the projects 
continued public ownership of the publicly owned shores and continued 
availability for public use of the pr.ivately owned shores upon which 
ihe recommended Pederal participation is based. 

~ Til! BOARDs 

• BARNBY 
Majox- General, lBA 
President 

At tbe time of adoption of this report the ·members of the Beach Brolioa 
Board were: 

Major General Keith R. Barney, ·President 
Dr. Thorndike Saville, State of New York 
Dean Morrough P. O'Brien, State of California 
Dr. Lorenz G. Straub, State of Minnesota 
Brigadier General Thoii&S H. Lipscomb, u. s. Army 
Brigadier General Hmeard A. Morris, u. s. A.rmy 
Brigadier General Arthur H. Prye, Jr., 11. S. Army 
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REPORT OF 'rHE DISTRICT ENGINEER 

The purpose of this beach erosion control and interim hurricane 
study is to develop most suitable plans for restoration of the shore 
and protection of property against erosion along Raritan and Sandy 
Hook Bays, N. J., and to c'lcvelop an adequate plan of protection against 
tidal flooding in areas initially selected for detailed study. 

The District Engineer finds that the shore at a number of 1oM 
cations in the study area has been seriously eroded by wave action. 
This has exposed public and private properties to damage from wave 
attack and has reduced the width of beaches to the extent that they 
are inadequate for recreational use. Because of the especially low 
and flat terrain, several area.s are vulnerable to severe tidal inunM 
dation during storms which has resulted in substa.ntia.l flood damages, 
loss of life and hardship to hnndreds of families evacuated during 
time of storm. 

The study discloses that the folloWing improvements are economi­
cally feasible: {a) combined shore and hurricane protection at Madison 
Township; (b) shore protection at Matawan Township and Borough of 
Union Beach; and (c) hurricane protection at the Borough of Keansburg 
and East Keansburg. These improvE".ments provide for beach fill, groins, 
levees and interior drainage facilities. Stability of the fill would 
be accomplished by periodic replenisrunent of losses as a maintenance 
feature. The estimated total first cost, exclusive of preauthorization 
studies, is $4,984,000 of which :~4,853,000 is for construction and 
$131,000 is for lo.nds, easements and rights-of-\lay. It is determined 
that the improvements are economically justified and adoption of a 
Federal project is warranted. It is also determined that shore pro­
tection work completed by the State of New Jersey .in 1957 at the 
Borough of Keansburg is economically justified and that reimbursement 
to local interests for part of the cost of this work is warranted :.>n 
the basis of precedent. 

The District Engineer therefore recommends, subject to certain 
condi tiona of local cooperation as outlined in paragraph 1271. adoption 
of the foregoing improvements as a Federal project at a. first cost to 
the United States presently estimated at $3,2o8,ooo (64 percent of the 
total first cost o:r the pr,:,ject) which is equivalent to the full extent 
of Federal participation permitted under present Federal law a.nd policy 
governing apportionment of costa ot beach erosion control and hurricane 
protection improvements. Reimbursement to local .interests 'by the 
United States in the amount of $28,000 for the shore protection work 
completed at the Borough of Keansburg is also recommended. 

85931 0-62-3 19 



NL-RBS 000284

U. S. AR.i·IY El·;GINEER DISTRICT, NEW YORK 
, CORPS OF ENGINEERS . 

lll EAST 16TH STREm' 
NE'd YORK 3, NEW YORK 

NANOS 30 November l96o 

SUBJECT: Cooperative Beach Erosion Control and Interim Hurricane Study 
{survey) of Raritan Bay and Sa.ndy Hook Ba.y, New Jersey 

THRU: Division Engineer 
U. S. A.rrrr;f EngirJeer Division, North Atlantic 
New York, New York 
ATTENTION: I~ADEN·R 

TO: The Chief of Engineers 
Department of the Arll1y 
Washington 25, D. c. 
ATTENTION: ENGCW-P 

I • AUTHORITY 

).. The subject report is a combined roport of cooperative beach 
erosion control and hurricano studies. The authorizations tor these 
studies are as follows : 

a. The cooperative beach erosion control· study waa initiated 
by the Department of Conservatiop and Economic Development, State ot New 
Jersey, in letter dated 6 Je.nua:cy 1955 requesting amendment of the State'• 
basic application of 22 September 1952 to include a studY of the shore 
fronts ot Raritan Bay and Sandy Hook Bay. In accordance with Section 2 
of Public Law 520 (River a.nd Harbor Act), 7lst Congress; approved 3 July 
1930, as amended and supplemented, the Chief of Engineers on 15 August 
1955 approved a supplemental agreement dat•d 25 JUne 1955 amending the 
basic application to include appendix III which provides tor study of the 
shore fronts from the east side of the railrOad, pier in South Amboy at 
the mouth of the Raritan River to the Highlands bridge at the mouth of 
the Shrewsbury River. The authority of the S1ia.te to participate in this 
study was established by Chapter g58, N.J.'L. 1946 and Chapter 448, N.J.L• 
1948 and appr•jpriation acts of that state. 

b. The hurricane study was authorized by Public La.v 71, 84th 
Congress, lst Session, approved 15 June 1955, which reads: 
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"Be it enacted by. the Senate and House of Representatives of 
the United States of America in Congress assembled, That: In view 
of the severe damage to the coastal and tidal areas of the eastern 
end southern United States from the occurrence of hurricanes, par­
ticularly the hurricanes of August 31, 1954, and September 11, 
1954, in the New England, New York, a.nd New Jersey coastal and 
tidal areas, and the hurric~.oe of October 15, 1954, in the coastal 
and tidal areas extending ~outh to South Carolina, and in view of 
the damages caused b.Y other hurricanes in the past, the Secretary 
of the Arar11 in coopere:Gion With the Secretary of Commerce and 
other Federal agencieo concerned With hurricanes, is hereby author­
ized and directed tc. cause an examination and survey to be made of 
the eastern and southern seaboard of the United States with respect 
to hurricanes, with particular reference to areas 'Where severe 
damages have occurroo.. 

"Sec. 2. Such surV"ey, to be made 'imder the direction of the 
Chief of Enginee:&.·s, shall include the securing of data on the 
behavior and frequency of hurricanes, and the ·determination of 
methods ot·torecasting their paths and imProving warning services, 
e.nd of possible means ot preventing loss of human lives and dam­
agel$ to property, with due consideration ot the economics of 
proposed breakwaters,. seawalls, dikes, dams, Nld other structures, 
warning services, or other measures which might be required." 

2. The Chiet ot Engineers by letter dated 1 October 1957 allotted 
tunds for a hurricane survey ot Raritan and Sandy Hook Bays from Hishlends 
to South Ar!Jboy, New Jersey. The subm:l. ssion ot a combined report covering 
the cooperative beach erosion control study &nd the hurricane survey- was 
approvttd. by the Cbiet of Engineers on 1.2 Februa.ry 196o. 

II • PURPOSE AND ·SCOPE 

3· The purpose of tbe beach erosion control phase ot this survey re­
port ia to develop most suitable plans for restoration o:t the shore a:nd 
protection ot property against erosion along Raritan and s·~ Book Bays, 
lf· J. 'l'he purpose of the hurricane stu~ phase is to develop en adequate 
plan ot protection asainst hurricane tidal tlooding in Madison Township, 
Keansburs and Eaat Keansburg. While the hurricane phase is complete tor 
these areas, it is an interim study which Will be followed by a tinal study 
co,rertng the remaining sections of the area. It is also one ot a series 
in preparation which, when completed, ''Will constitute a full hurricane 
atud1 ot the coastal areas as authorized by Public Law 71, 84th Congress • 

4. In the preparation of this report, extensive basic data were 
collecf:ed and analyzed. ·Field data consisting of bydrosraphic and topo­
graphic surveys, sand sampling, borings to determine sources ot suitable 
::tu material and foundation conditions, and aerial photosraphy were 
obtained during 1957-59· Maximum level indicators were installed to 
supplement existing tide recording gages in the area. Ji'ield investigations 
were made of tidal flood damages in the entire survey area. Office work 
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consisted of ~sis ot data pertinent to both the beach eroaicm 8Dd hurri­
cane problems including meteorological data turniahed by the U. S. Weather 
Bureau. Various engineering and special. studies were carried out. Desigos 
and cqst estimates were prepared and sn economic ~sis ot plans ot pro­
tection was made. The District ~neer made a reconnaissaDce of the stud1 
area on 4 October l96o. 

5· The report was coordinated with various Federal., State and local 
agencies. A public hearing vas held at Long Branch, N. J. on 21 December 
1955 to acquaint the people in the area vi th the purpose ot the survey and 
to enable them to present their views thereon. Testimony was tu.rnished by 
local. interests at this hearing and at another hearing held in Newark, N.J. 
on 1 February 1956 in connection with the hurricane stu~ of other areas. 
A number of meetings were held with State and local agencies during develop­
ment ot possible plans of improvement. Details of coordination with other 
agencies are described in paragraphs lll to u6. 

III • PRI:OR REPORTS 

' 6. There are no prior reports which specifically cover beach erosiOD. 
control or hurricanes in the st~ area. However, a report on protection 

. of the New Jersey coast from floods due to •ide and wind was submitted to 
Congress by the Secretary of War on 23 November 1949 pursuant to the Flood 
Control Act of 22 December 1944. This report, which included the Raritan 
and San~ Hook Bays area trom Keyport to Highlands, conclt·ded that pro­
tection ot Nev Jersey coast areas from :floods due to tide and wind vas not 
advisable at that time. 

1· Num~rous reports have been submitted in connection with proposed 
Federal navigation improvements. Such reports have been the basis tor 
navigation projects for Rarit&n River, Cheesequak.e Creek, Matawan Creek, 
Keyport Harbor, Way Cake Creek, Shoal Harbor and Compton Creek, S~ Hook. 
Bay at Leonardo, Sandy' Hook Bay at Atlantic Highlands Nld Sbrevsbur;y River. 
These projectr gene~ provide tor dredging of navigation cbaDnels main11 
tor recreational boati~~g. The projects include completed atone Jetties 
at the entra.n.ce to Cheeaequake Creek and a completed stone brealtvater oft 
Atlantic Highlands. Details on these structures are given in appendix B. 
A summa.ry o:f the existing navigation projects &nd the reports em which they 
are based is given in table 1 vhi ch includes· other reports pertinent to the 
subject study. 

IV. DESCRIP'l'ION 

8. General. 'l'he study area consists ot about 2l miles ot coast in 
Middlesex and Monmouth COUAties, New Jersey, e:xeending al0J18 Raritan and 
Sandy Hook Bays between the entrance to the Raritan River em the west &Dd 
the Shrewsbury River em the east. Staten Island, New Yon, forma the north 
shore ot NaritaD Bay and Lover New York Bay which ia contiguous to Sand: 
Hook Bay. Sandy Book, New Jersey, a lov-.l..ying peninsula on the east, 
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llata...n c"" 

TablA l. - Pr;a,or aport.• 

Report 

H. Doc. l341, 624 Cocg., 34 ..... 
H. Doc. l27, 70th Coag., lat. eeaa. 
H. Doc. 4S4, 70th Coq., 2d ..... 
Ri.,.,n and llartlora eo.d.tt. .. 

Doc. 31, ?lat. Corl&•, 2d 1M Silo 
Riwn and llarl>on ::O.Uttee 

Doc. 74, 74th Cong., 2d aeu. 
Unpril>tecl "port oc file 1.n tbe 

C1'!1ce, .:hie! o! ~era 

s. Doc. #fi, 46th Cong., 2d aeea. 

H. Doc. 4S, 46th Cong., 3~ seea. 

·a. Doc. lS), 424 c0111., 3d Mea. 

H. Doc. t.24, 77tll Co114., 2d Hal. 

H. Doc. 58, ~ Co~~&•, lat Mae. 
H. Doc. 67), ";6th CoO&., 34 ana. 
H. Doc. 89, 624 Cong. > lat. MUo 

H. Doc. 1.08, Slat Cong., lat ..... 

H. Doc. 292, 7Stll Coo&·, lat ... ,. 

1!. lloc. l296, 624 Cq., )d .... . 
!1. noc. lS7, '7lat CoD&·, 2d. .... . 
llinra and ~ eo.ittM 

Doc. 31, 74tb Cong>, lat Hal. 
H. Doc. 26S, 8lat Colle·, lat ..... 

UDtavor~la pre~ exaai.na­
tion report .w.ittacl to Coagre .. 
b7 the Se~t&q ot the AntiT 00 
7 .l&JaiU7 1949. 

P&rti&llT faw~le preliCJiaz7 
UAIWI&t1Dn report nbll1tt14 t.o tbl 
Cb1ef of Enpueera b7 tbe D1"1111ao 
~er, llortb Atlantic D1'ri.a1oa 
on ll llarch 11)1.6. 

llDta"WGr~la fNZftJ ~" re­
port 1Nbldtt14 to coqre .. 'b7 tbe 
S.crat&r7 ot til• AntT oa 9 Deoeal>er 
1948. 

2 IC&rcll 1919 
3 Jul7 1930 
3 Ju.ly 1930 
) Jul7 1930 

26 Augw~t 1937 

17 October 1940 

l4 J\1111 1880 

) ll&rcll 1881 

2 AU&USt 1882 

2 llarcb 1945 

30 A>l&ll•t 1935 
2 llarcb 194S 
) Septeeer 1954 

17 Jlq 1950 

26 A~~&Uat 1937 

2 llarcll 1919 
30 Aqlat 1935 
.30 aqut 1935 

17 Jlq 1950 

V.at and .. at atoae jett1 .. 99S &ll4 925 feet in laa&tb, 
reepect1nl7, &ll4 a cliaDDel .3 to 5 t .. t O..p. Jett1 .. .,.,. 
ccapletacl 1n 188). Project 11 about 45 peroent cc.pl.ete. 

Channel 4 feat clHp. Project. 11 &DOllt 90 pereant. cc.plate. 

ChaJIDa1 8 t .. t cl .. p. Project ...-plat.ecl in 1911. 

Cb&DI>t1 8 teet cleep. 1oo oo:>rk ~. 

ChaJIDela 8 to l2 t .. t. cleep. Project 1a lbout 78 percent 
-plate. Local "queat for atone jettiu utudi.n& into 
Sand,)' !look Bq for protectiaa at. tbe a:luth of tba CI'Hk ,.,. 
.t:<ND<I Wljuat1.t:114 (Me· B. lloc. 89). 

Cbslme1 S feet clMp. Project ccaplat..S in 1957• 

Bllbb~ brea~ao&t.- llxlut 4,000 f .. t in laaat.b eel 
dn4i1ac o! 111 aacbon.p 8 feet 4Hp. tu brealao&tw liU 

ccaplatecl in 1940 &Del tbe 4red&1al in 1941. 

Cbamela 6 to l2 r .. t 4Mp, tllnliDI b&ein and aachorap 
6 teat 4Hp. Project 11 aDout 57 percent cceplet.a. 

IDdic&tecl that r&1oln& of tile UiatiJI& Fecleral ja1.t1ea 
1001Il4 DOt •ter1all7 allftiata alt.cre aroeiaa 110r proYidAI 
aclequat• protection tor propart7 at. tbe ellt:rance to tbe 
creek. 

Conclll4a4 that braeltwtara D1 4re4&inl dtl•1racl 'b7 tbe 
u. s. X&"7 are DOt jult.Uiecl troa & c-Z'Cial n&Ti&&t1011 
et&Ddpoint &Del tbet. tbe 'IIOI'k - be~ be -pl1abecl td.tb 
ldl1t.&J7 tlulda. The lla'Q' ull1tta4 a pn~ report 
wbicb 1ncl11414 cl&ta OJI Wftl and IWlll iJl tU ~ Jloolt 
Bqarea. 

c:o..cl.u4a4 tb&t the tod.atma lecleral brea~ao&tar at. 
'-tlant1c ll1cbl&D4a prooiclaa & MUIIN of J&'Ot&ctioll apiJIIt 
atono ...... and that aDdU1c&t1aa of t.be a:l.ttiJI& J&'Oject 
lhould be claterrecl aDtU tbl ..aequac;r of tbe Drealc>atar bu 
bMD ~Ucl t.hPou•h .,... ... ., _. __ 
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separates the Atlantic Ocean from San~ Hook Bay. The approach to the 
bay :from deep water in the ocean is through a 6-mile vide opening be­
tween Sandy Hook 8:nd Rockaway Point to the northeast wbi ch is near the 
western extremity of Long Island., l'fev York. 

9· The adjacent terrain ranges :from high blutfs near the vest &Del 
east ends of the study area to low marshlands which are partial.ly inun-
dated by spring tides. Low narrow beaches tront most of the area. A 
number of tidal creeks intersect the shore line. 

10. The offshore hydrography is most~ very fiat and shallow, v:lth 
the 12-foat mean low water depth contour geaeral..l.y located over a mile 
offshore except in the easterly portion of the study area where the 
depths are greater. The coast is directly exposed to storms t'rom the 
northerly quadrants. 

u. Tbe principal communities located in the study area include 
tb.e City of South Amboy, Borough of Sayreville and Madison Township in 
Middlesex County, and Matawan Township, Borough of Keyport, Borough ot 
Un.ion Beach, Raritan Township, Borough of Keansburg, Middletown Tovnship, 
Borough of Atlantic Highlands and Borough of Highlands in Monmouth Couat;y. 
There are also a number of unincorporated· communities within the 
townships. 

12. Published maps of the study area are U. S. Coast and Geodetic 
Survey Cha.rts Nos. 70, 286, 369, 375, 824, 1000, llo8 and 1215, scales 
1:15,000 to 1:1,200,000; Air Photo Compilation sheets T-5100, 5101, 5102, 
5103 and 5109 of the u. s. Coast and Geodetic Survey, scales 1:5,000 to 
1:10,000; U. S. Geological Survey quadrangles of South Amboy, Keyport 
and Sandy Hook, scale 1:24,000; Arrq Map Service sheets tor the same 
quad.rallgles, sc&le 1:25,000; and State of New Jersey Department of Con­
servation and Development sheets for Amboy and Navesink, scale 1:24,000, 
and topographic series sheet 29, scale l:63,36o. other maps published 
by the Arrlfl Map Service are the New Brtmsvick and Sandy Hook quadra.n8les, 
scale 1:62,500. Plates l to 4 and photo 1 accompauying this report also 
show the study area. 

13. Population. The permanent population ot the communities in 
the stu~ area is over 142,000 according to preliminary" 1960 census data 
obtained from the U. s. Bureau of the Census. Daring the summer montbs 
the population is greatly increased by vacationists vho are attracted by 
the water-tront recreational facilities. The ch!mge in population since 
1930 in the immediate area and in tributary counties which are about one­
hour travel time :f'rom the study area ls given _i~ table 2. 

14. The immediate area is experiencing a rapid growth in populatloD 
due to a boom in residenti&l. construction. Forecasts made in 1955 indi­
cate that the population in the cOunties within the study area may more 
than double by 1975· 
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Locallty 

Middlesex Countz: 

City ot South Amboy 
Borough ot Sayreville 
Mad! son Township 

Total 

MOlllliOUth County: 

Matawan Township 
Borough ot Keyport 
Borough ot Union Beach 
Raritan Township 
Borough ot Keansburg 
Middletown Township 
Borough ot Atlantic 

Highlands 
Borough ot Highlands 

Total 

ToteJ. study area 

fotiddJ.esex County 
Monmouth Couuty 
Union County 
Essex County 
Hudson County 

Total 

l96o 

8,J79 
22,5o6 
22,716 

53,6ol 

7,345 
6,435 
5,868 

15,287 
6,833 

39,498 
4,096 

_),543 

88,905 

l42,5o6 

. 431,638 
333,235 
503,333 
919,692 
607,250 

1950 

8,422 
10,338 
7,366 

26,126 

3,888 
5,888 
3,636 
2,763 
5, 559 

16,203 
3,083 

2,959 

43,979 

70,105 

264,872 
225,327 
398,138 
905,949 
647,437 

1940 

7,802 
8,186 
3,803 

19,791 

2,633 
5,147 
2,Cfl6 
1,662 
2,904 

11,018 
2,335 

2,(J{6 

29,851 

49,642 

~7,Cf77 
161,238 
328,344 
837,340 
652,o40 

1930 

8,476 
8,658 
2,566 

19,700 

2,496 
4,990 
1,893 
1,568 
2,190 
9,2C9 
2,000 

1,877 

26,223 

45,923 

212,208 
147,209 
305,209 
833,513 
690,730 

2,795,148 2,441,723 2,196,039 2,188,869 

Percent 
increase 
l930-l96o 

194 
29 

210 
875 
212 
329 
105 

~ 
239 

210 

103 
126 

65 

~(b) 
28 

(a) Based on u. s. Bureau of the Census statistics tor 1930, 1940 
and 1950 and its preliminary :figures as ot August 196o. 

·. ': ·, Decrease. 

15. Shore development and activities. The development ot the shore is 
primarily residential and recreatic:mal in character W1 th some cOlllllerce and 
industry. Residences along the shore are mainly smal.l cottages, Jll8lliY of which 
are summer dwellings. CoiiRD.ereial. and industri&l. development in the study area 
include a chemical and miscellaneous u.mutacturing pl.a.Dts at union Beach, a 
fish tactor,y producing fertilizer and fish oils at Port Monmouth, a tuel oil 
"orage terminal at Atl&Dtic,Highlands,-and the usual retail establishments 
associated with the local population. Au. s. Nav.y depot is at Leonardo. 
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16. Recreational boatiJ:tg is a popular activity in the area. There 
are numerous small. piers IIDd bulkheads al.cmg the shore including a large 
marina at Atl.antic HighlAZJds to accoJIII'IIO'iate recreational craf't. AD 
amusement center is located. in Keansburg. Cbeesequalte State Park in the 
interior of Madison Township bus facil.ities for picnickiDg and camping. 

17. Transportation. The stud;y area is served by both railroad and 
highwaJ facilities. The Central. Railroad of Hew Jerse,y and firat-clasa 
highways includi~~g the Garden State Parkwa.y prorlde the major m:eans of 
land transportation. Access to various points on the shore is provided by 
l.ocal streets. TWo ferries operate from Nev York City to Keansburg aad 
Atl.antic Highlands during the SUDID.er manths. A private airport l.ocated 
in Port Monmouth is used in coonection Yith the fish factory in that area. 

18. OWnership md accessibility of shore. The Federal.ly-owned shore 
compri sea one percent of the total study frontage. The rema1 n1 ng 22 IUld 
77 percent are respectively non-Federal. public and private~-owned shores. 
Pri Yate shore publicly used is 15 percent of the total study frontage. 
Tabl.e 3 gives a breakdown by l.ocal.i ty of the various frontages. Details 
are shown on figure F·l. ot appendix F. 

19 0 Property values. The estimated real value ot lands and improve­
ments of the communities in the study area and the portions thereof which 
are l.ocated on the fl.ood plain are given in table 4. 

20. Pollution. Substantial pollution abatement measures have been 
taken in the Raritan Bay and Sandy Hook Bay area. Ten sewage treat­
ment pl.ants bave been constructed since 1928 at an estinw.ted cost of 
$34, 490,000. The largest plant is the one built at the Borough of Sayre­
ville by the Middl.esex County Sewerage Authority in 1958 which handl.es 
wastes from a number of coDIIIUD.ities and industries in the Raritan River 
valley o These facilities treat l.arge quantities of effluent from areas 
where wastes were previously discharged .in a raw state. 

21.. Operation ot the new Middlesex County treatment pl.ant bas re­
sul.ted in improved conditions. This is indicated in a report entitled 
"Raritan River-Raritan Bay Survey" issued in March 196o by the Chief 
Chemist of the Middl.esex County Sewerage Authority and the Principal Public 
Health Engineer of the New Jersey State Department of Heal.th. 'l'be report 
evaJ.uates sanitary surveys ot water qual.i ty before and arter operation ot 
the plant.· Details :from this report as well as other data on the matter 
ot _water pollution are given in appendi!lt G. 

22o The Interstate Sanitation coDiirnssion )las classified the waters 
of Raritan and Sandy Hook Bays as Cl.ass A. This classification is given 
to water areas which are expected to be used primarily f'or recreational 
purposes, shellfish culture or the·d~el.opment ot tish lite. 
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Table 3 - OVnershiE and use or shore ~feet ) 
{As of MR.rch l9b0~ 

Private 

Locality( a) 
ownershiE shore 

Federal Ron-Federal Private Total publicly 
public U§~ 

City of South Amboy 0 2,680 1,820 4.,500 0 
Borough o:t" Sayreville 0 4., 500 3,100 7,6oo 0 
Madison Towship 0 2,715 7,580 10,295 6,180 
Matawan Towship 0 0 8,520 8,520 5,180 
Borough ot Keyport 0 1,399 5,901 7,300 100 
Borough of union Beach 0 1,133 14.,967 16,100 300 
Borough ot Keansburg 0 4.,971 5,829 10,800 4,217 
Middletown Township 1,110 4.,230 l7,76o 23,100 0 
Borough of Atlantic 0 1,250 13,250 14,500 0 

Klghlands 
Borough of Highlands 0 1,818 7,682 9,500 8oo 

Total 1,110 24,696 86,409 112,215 16,777 

Percent of total. l 22 77 100 15 

(a) Raritan Township has no rrontage on the bay. 

Table 4. - Estimated real value of land and improvements (dollars) 
(As of l96o) 

Locality 

City of South A:IMJoy 
Borough of S~eville 
Midi son Township 
MataWNl Township 
Borough of Keyport 
Borough of Uni <m Beach 
R&ritan Township 
Borough of Keansburg 
IUddletown Township 
Borough of Atlantic Highlaads 
Borough of Highlands 

Entire 
loca.lity 

30,017,000 
l4.7,0'Z(,OOO 
91,345,000 
21,100,000 
23,616,000 
14' Jd'";l()' 000 
44,393,000 
21., 799,000 

l6l,(i;7,000 
17,105,000 
10,736,000 

(a) Area within tlood line shown on plates 2, 3 and 4. 
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Portion of 
local.ity 
onflgoQ. 
plain~a) 

5,100,000 
500,000 

1,100,000 
6oo,ooo 
500,000 

3,700,000 
1,500,000 

18,6oo,ooo 
9,4oo,OOO 
1, 000, ()(X) 

8,200,000 

50,200,000 
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V • THE· PROBLEM AND IMPROV»1ENTS DESIRED 

23. The problem. The problem in the study area is a combination of 
shore ·erosion f'rom wave attack and inundation from storm tides. This has 
resulted in loss of life, hardship to hundreds of families evacuated during 
time of flood and considerable property damage. The hardest hit communi~ 
ties are l·ladison and Matawan Townships, the Boroughs of Union Beach and 
Keansburg, Middletown Township and the Borough of' Highlands. In addition 
to upland property damage, there has been extensive damage to boats and 
water-front terminal facilities, particularly in the Boroughs of Keyport 
and Atlenti c Highlands • 

24. IpProvements de~ired. A public hearing was held on 21 December 
1955 at Long Branch, N. J. to obtain inforlD&tion for use in the preparation 
of this report. The Congressman from the Third New Jersey District, State, 
county and municipal representatives and private interests attended the 
hearing· others in attendance were representati vee of the U. S. Weather 
Bureau and the u. s. Navy. Local interests also presented testimony in 
regard to the subject study at a public hearing held in Newark, N. J, on 
1 February 1956 in connection with the hurricane investigation of another 
area in New Jersey. Details of the improv~.Jl}ents desired, reasons advanced 
and other pertinent information fUrnished at both hearings are given in 
appendix L. 

25. During the course ot the investigation, meetings were he.ld with 
local officials on 3 April 1959 and 21 July 196o at Freehold, N. J. and 
on 5 August 196<> at New Brunswick, N. J. The pertinent views and desires 
expressed at the meetings, at the public hearings mentioned in the preced­
ing paragraph, and dm-ing other infonnal. meetiJ16S are summarized below. 

26. Local interests desire<!'. pr.otec·:;ion against beach erosion and 
tidal flooding including an adequate hurricane warning system. The need 
for Federal participation in the cost of protect! ve works was stressed 
because of the limited local finBncial resources. In this connection it 
was requested that some local co.o:m.mities be permitted to f'inance the cost 
on a long-tertr1 instal.lment basis. Reimbursement by the Federal Government 
for beach erosion control vork done by the State of New ~Tersey subsequent 
to initiation of the subject cooperative study was also requested. 

2'7. A report on damage to public facilities resul~ing !rom the storm 
of 6-7 November 1953 was submitted by the Chairman of the New J~sey State 
Legislative Commission to Study Sea Storm Damage at the bearing in Long 
Branch. The report conc~uded that the cost of repair o'f these :t'acili ties 
imposed a serious financial burden on t:Pe coastal collliJIJI1ities and recom­
mt.mded that the State of New Jersey appropriate. funds to assist in repair 
of the damage to the extent ot 50 percent of the cost. 

28. Local interests generally tavored protection by beach fill llbich 
would also provide for recreation. A Willingness to provide additional. 
recreational facilities such as bathhouses and parking fields was indicated 
by some local officials. The following specific requests for protecticm 
were made. 
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---------------------------------------------

a. Construetica of a bul.kbeed to protect the sewage treatment 
plant at Morgan in the Borough· of Sayreville. 

b. Ex:tenaicm of existing bulkheads in Madison Township. 

c. Removal of silt deposits from mouth o~ Conaskonk Creek to 
tacili tate drainage in t1n.ion Beach. 

d. Construction ot groins at Point Comfort in Keansburg to re­
tain fill in this area ~ch is subJect to severe erosion. 

e. Construction of an offshore breakwater oft Keansburg to pro­
tect till from erosion. 

f. Construction of an offshore breakwater to protect the piers 
at the U. S. Navy depot at Leonardo. 

29· In justification of' proposed improvements, local interests indi­
cated that loss of life and property damage would be reduced, land would be 
saved from erosion, aDd indirect losses due to loss of use of facilities, 
cessation of business and interruption to traffic vould be decreased. 

VI· F~ORS PERriNEMT TO THE PROBLEM 

30. Climatology. The climate of the Raritan Bay and Salldy Hook Bay 
vicinity is temperate with an average annual temperature of 52 degrees 
Fahrenheit • The extreme turperatures observed were 31 degrees belov zero 
and 110 degrees above. The average grov:f.Dg season is about 180 ~s and 
the rel.ati ve humidity averae;es about 10 percent. Tbe average azmual pre­
cipitation is approXimately 44 inches; the observed BDDUal. extreme ·iBJ.,Jes 
at an individual. station were 61.70 and 29.94 inches at Sandy Hook,-.N.J. in 
1878 and 1.955 respectively. The distribution of' precipitation throughout 
the year is rather unitorm Vi th a slightly higher amount during the summer 
oonth8. Maximum precipitation duriug a hurricane vas recorded as 24 inches 
at Evan) N. J. for the stol'Dl of 1 September 1940 which passed fa.r off the 
coast . Details on rainfall associated w1 th storms are given in appendix C. 

3l· ~eomor;phology. '!'he study area lies in the subaerial portion of 
the Nev Jersey Coastal Plain. Some conspl'!llous features of the subaerial 
portion of the Coastal. Pl.ain a.re the marshes which border streams and the 
submerged or drowned val.l.eya. A detailed description of the geomorpholOSY 
ot the study area is presented 1D appendix A. 

32· Surficial deposits. The strata 1D the stud;r area dip tm.'8.1'd the 
IOUtheast, as is typical of the Coastal Plain vith younger tormatians out­
cropping to the south. The .entire stu~ area is in the zcme of Cretaceous 
deposits, consisting of' -.:r.·.Ls, gravels, sands 8Dd clays. At the eastern 
portion of the study area, 1'1.nton lou 8Dd Red BaDk sand appear at the 
aurtace. 
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33· Subsurface geol,OQ:. The subsurl'aceJ geology of the Coastal. Pla.:l.n 
bas been determined by study a.nd correlation of well logs and interpret&·~ 
tion of seismic profiles. The Coastal Pla1n consists of Cretaceous to 
Recent· sediment deposits. The Cretaceous st.!diments are of prime import&Dce 
in the study area. 

-34· -Littoral materials. The following is a brief description of the 
characteristics and sources of littoral mr.&.terials. Details on character­
istics are given in appendix A. 

35· Characteristics. Sa.nd samples of bottom materials were taken in 
1957 by the u. s. Arrrq Corps of Erlgineers, to determine the characteristics 
of littoral ma.teriale,. Locations of samples are shown on plates 2 to 4, 
and a tabulation of the statistical parameters used to characterize the 
sand is given in table A-1 of appendix A. 

36. Generally, the mechanical a.nalyses indicate poor beach material 
at the eastern and western extremities of the r;tudy area and good material 
in the central part. The offshore areas generally consist of muddy type 
materials, except in the area extending from Keansburg to Port Monmouth. 

37. Sources. The exact- sources of littoral material along the study 
area frontage are not known. However, 1 t appea.rs that the supply is 
limited since only small quantities of BSDd are trapped at groins. That 
material which is available is believed to originate from (1) sedimentation 
of stre~, (2) erosion of the coast itself, and (3) longshore currents 
carrying material around Sandy Hook from the Atlantic Coast of New Jersey. 
Some material may reach the area from the of:f'shore bottom and wind 
deposition .• 

38· The high percentage of mud offshore seems to indicate that little 
material is being carried around Sandy Hook into Sandy Hook Bay. From 
available evidence, it appears that most of tho littoral material in the 
study area comes from headland erosion of the shore and sedimentation of 
streams and rivers emptying into Rar1 tan Bay and Sa.ndy Hook Bay. 

39· Littoral forces. Waves, currents, winds, ice and tides aftect the 
movement o"f littoral materials. Data regarding tl'l.,se forces in the study 
area are presented in appendix B and summarized ir, 'tihe following paragraphs. 
Information on the effect of storms· on the shore are contained in appendl.ces 
C end K. · 

40. Waves. The study area is affected by ocean waves entering the 
opening between Sandy Hook and Roclta'Wa\r Point mel ~Y waves generated by 
loca.l. Yinds blowing across the open bay. '.rVo wave diagrams on plate 12, 
which indicate the height and direction of vaves outside the entrance 
to New York Harbor. aad in the bay in. the vicinity ot Point Comfort at 
Keansburg, N. J., show that highest vaves approach :trom the east and east· 
northeast. Ocean waves entering the bay are modified by the effects ot re· 
traction and shoaling w1 th resulting changes in wave height and direction. 
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CQ~~putations i.Ddicate that waves as high as 14 feet are possible off Point 
c-ort under certain storm conditiODs. Estimates obtained from expert­
meed seafaring persoDllel disclose that, a:tter severe ocean storms, swells 
are as high as 15 feet between Sandy Hook alld Rockawy Point. It has been 
estimated that these swells are reduced to a height not in excess of 6 feet 
1n the area ott the Navy piers in Sazldy Hook Bay. Stom wave heights of 
about 5 feet have been reported at Atlantic Highlands. 

41. Currents. Tidal currents along the shore of the study area are 
general.ly weak except at the entraz1ces to Rarl tan and Shrewsbury R1 vers 
vbere the average velocity at strength of the current is 1.8 and 2.6 knots, 
respectively. A large part of·the tidal circulatioo in the bay occurs in 
relatively deep water along an ee.st .. west axis approximately 2 miles off­
shore :from the study area. 

42. Winds. Wind data :from obset'Vations made at Sandy Hook, N. J. as 
well as data on Winds observed at sea are presented on plate 12. The data 
tor Sandy Hook show that almost 20 percent of the total wind duration is 
from the northwest with around 15 percent each from the northeast and south 
directions. At sea, the winds :from the westerly quadrants prevail. Of a 
total of 815 max:tmum daily velocity observations of Winds over 30 miles 
per hour during the period 1924 to 1934 at Sandy Hook, 316 or about 40 per­
cent were from the northwest. Table B-1 of appendix B summarizes data on 
maximum winds at Long Branch, N. J. about 10 miles south of the eastern 
end of' the study area. It indicates that Winds as high as 78 miles per 
bour have been recorded at this station during recent storms. 

43. Ice conditions. There a.re no known problems due to ice condi­
tions along the stu~ area f'rontage. 

44. Tides. Tides along the s·t.u~ area are semi-diurnal and have a 
mean range varying from 5. 0 feet at SQuth Amboy to 3 .8 feet at Highlands. 
The spring range varies from 6.0 feet to 4.6 feet at the respective 
locations. 

45. The maximum recorded storm water elevatiOD. in the immediate 
vicinity of the study area was 9. 5 feet above mean sea level, as obtained 
from a tide gage at Perth Amboy, N. J. on 25 November 1950. The peak surge 
tor the same storm at this location vas 10.4 feet. Figure H-1 of appendix 
H shows a stage history of this storm tide. It is estimated :from high 
water marks that the water levels al.O!JS the stuc:cy- area during the hurricane 
ot 12 Sept8Tllber 1960 (Donna) exceeded' those of the 1950 storm by about o. 5 
toot. Additional tidal data for recent storms are given in table B-2 of 
&ppendix B. Data on the estimated f'reque.ncy of' high tides in the bays are 
given in figure K-1 of appendix K. 

46. Storms. The stu~ area is subject to damase :from hurricanes and 
extratrop1C81l cyclones which are also known as northeasters. The charac­
teristics of' these storms are described below. Details on their effect 011 

the study area are cOD.tained 1n appendices C and K. 
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47. The hurricBDea originate princi~· during the IIODtha of Auguet1 
September 8Dd October ·in the belt of equatorial calms 1D the Caribbeaa · · 
area aDd 1D the vicinity of the Cape Verde Islaz~ds. Hurricanes are those 
tropical cyclODes which have a central. barometric pressure or 29.0 inches 
or leas aDd wind velocities in excess of 75 miles per hour. However, the 
Yinda frequently wealten to maxiJJI1Jil velocities on the order or 6o miles per 
hour upon reaching the North AtlBDtic Coast. In the northem hemisphere, 
the revolving Winds blow in a counter-clockvise direction about an eye or 
calm center. The diameters of the storma va.rr from 50 to over 500 miles, 
the velocity of circular air movement be1118 greatest near the center ot 
calm a.ud decreasiDg to relati v~ light Yinds at the outer periphery. Th! 
storm moves forward in a motion of translation, at a moderate speed 
typical.ly 25 to 30 miles per hour when approaching the stu~ area, but at 
times reaching 6o miles per hour. In most cases, tropical storms have 
moderated considerably from their peak intensity before reaching the study 
area. A number of notable exceptions to this general rule have occurred, 
and hurricanes of devastating intensity have struck the area. A map indi· 
cating the paths of major hurricanes for the Rev York-New Jersey coast is 
shown an plate 12. 

48. In a northeaster Wind speeds are generally not as great and 
~entral pressure is not as low as they are in a severe hurricane. The 
Wind field of a northeaster is less symmetrical than that of' a hurricane 
and covers a much greater area, and the forward motion of the storm is 
more likely to slow dow. Thus, it may produce prolonged periods of on-
shore Winds which 'I1.III.Y result in longer periods of flooding. An example 
of this is indicated an figure H-1 of appendix H which shows a comparison 
between the surge' of the 25 November 1950 northeaster and the predicted 
surge ror the September 1938 hurricane transposed to a positian critical 
to the stu~ area. 

49. Available records show that of' 199 storms recorded between 1635 
and 196o, six were unusua.l.l.y severe; 16 vere severe, 81 were moderate sad 
96 others threatened the area. Damaging effects an the study area have 
been unusual~ severe during the follovillg storms. All these storms vere 
hurricanes vi th the exception of the November 1950 storm, vb.i ch was a 
northeaster ( extratropical cyclone). 

1723, July 29 
1788, August 19 
1821, September 3 
1944, September 14 
1950, No~er 25 
196o, September 12 • · 

50. Storm frequency. The frequency of storm occurrences per 100 
years in the study area for the various categories of estimated degree of 
intensity is shown in table 5· The frequency of unusually severe storms 
of 3. 6 per 100 years consists of a frequency ot 1. 9 for hurr1 canes during 
the period 1701 to 1960 and a frequency of 1.7 for extratropical storms 
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bftVeen 1901 aDd 1960. The 10J18er period of record bas been used tor hurri­
eiDtS of this intensity since it is believed to be reasonably compiete. 
Data tor extratropical. storms prtor to 1901 are considered incomplete be• 
eeu•e storm dates were obtained through the use of high tide records which 
are only complete for the shorter period. The frequency of severe storms 
ot 14.;2 per 100 years consists of 2.5 for hurricanes and other tropical.· 
storms between 18ol and 196o., and 11.7 tor extratropical storms between 
1901 and 196o. Additional. data on storm frequency and a separation of 
treque:ncies between tropical and e:xtratropical storms of lesser intensity 
are contained in appendix C. 

Table 5 - Esti~ted storm frequency 

Intensity 

Unusual.ly severe 
severe 
to!Oderate 
Threatened the study area 

Period 
of record(a) 

l701-l96o 
l.801-l96o 
1901-l96o 
1901-196o 

Frequency 
per 100 years 

3-6 
14.2 
55-0 

110.0 

(a) These periods are for hurricanes and other tropical storms. For 
eXtratropical storms (northeasters), the period of record used 
for all categories is 1901-196o. 

51. A separate estimate of .frequency based on available tide records 
and data on central barometric pressure frequency prepared by the U. S. 
Weather Bureau is discv•Jsed in paragraphs 3J. to 34 oi' appendix K. A com­
parison of the estimated storm frequency given in table 5 With the fre­
quency estimate developed in appendix K indicates a reasonable degree of 
correlation between the two estimates. 

52. Hurricane wamiDS· The U. s. Weather Bureau as part of its re­
sponsibility for improved weather services in connection with maJor storms 
Blld hurricanes bas established a "severe weather11 network along the Atlantic 
Coast, utilizing powerful rada.rscopes. Radar installations at Nantucket, 
Atlantic City and Cape Hatteras are part of the network l:Lnked to the 
Weather Bureau office in New York City by means of teletype coDUJllllication. 
~periods of hurricane threat the New York City office issues warnings 
totbe public by radio over station WNYC and other radio stations every 
bour. In addition, teletype weather bulletins are available frODl that 
ottice to anyone who subscribes to the teletype service. In order to pro­
Yide continuous data on storm water levels, tide gages at the Battery ':\Dd 
Willets Point have been remoted to Weather Bureau offices in New York City 
for use in the warning service.. A general description of the existing 
lnlrricane warning service and suggestions for improvement are contained in 
chapter 6 of the pre-printed Report No. 5 of the National Hurricane Research 
Project prepared by the U. S. Weather Bureau under Public Law 711 84th 
Cqress, lst Session. Efforts are also being made by the Weather Bureau 
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to inform all public ag~cies or officials of the pqtentia.l hazards of 
hurricanes ~d to suggest the establishment of emergency hUrricane plans 
which could be readily activated at times of a threatened hurricane for 
the purpose of taking the necessary steps after warnings are received, to 
minimize loss of life and damage to property. 

53· In addition, a warning system known as CONELRAD is available 
to alert the public to threats of severe weather conditions. This 
system which has been in operation since 1951 for use in the event of 
ene~ attack was adapted in 1958 for dissemination of storm warnings. 
Established procedures require the local U. S. Weather Bureau represen­
tative to alert AM, FM and TV broadcast stations in the event of an 
i.mpending severe weather condition, abnormal rising water or other threat 
by the elements to life and property. In the New York-New Jersey·area 
this alert is given by the Weather Bureau via its teletype service in 
a form of a bulletin describing the weather conditions that is to be 
broadcast to the public using CONELRAD procedures. The bulletin can be 
received on standard radio receivers on the normal frequency of each 
radio station. 

54. Federal Flood Insurance Act of 1956 {Public Law 1016, 84th 
·Congress). This act, approved 7 August 1956, authorized the establish­
ment of a program of Federal insurance against damage from any flood, 
tidal wave, wave wash or other abnormally high tidal water. In adopting 
the act, the 84th Congress found that the safeguards of insurance are a 
necessary adjunct of preventive and protective means and structures. The 
face amount of insurance which would be issued under the act is limited 
to $250,000 per person and may not exceed $10,000 on any dwelling unit 
inc~uding any structures and personal property connected therewith. No 
insurance would be issued on any property declared by a State or local 
zoning authority to be in violation of·State or local flood zoning laws. 
The act also establishes a Government-guaranteed loan program under which 
loans of up to $10,000 a home or $250,000 a person would be available at 
an interest rate :not to exceed 4 percent. However, this program has not 
yet been implemented. 

55· Shore history. The following paragraphs present data on shore 
line changes; offshore depth changes; prior corrective action and exist­
ing structures; profiles; and volumetric accretion and erosion. Details 
on the foregoing items are given in appendices D and E. 

56. Shore line changes. The high water shore line from South Am'toy 
to Highlands for various periods since 1836 is shown on plates 5 to 7. 
To racilitate analysis of' the changes wnich have occurred,. the frontage 
was divided into tour shore sections which are separated by large creeks. 
A summary of the cbanges during the period of record is given in table 6. 
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Table 6 - Hi&h vater lhore line changes (feet)(a} 

South Amboy Cheesequake Creek Matawan Creek Compton Creek 
to Cheese!Eake Creek to Matawan Creek to Cos>ton Creek to Shrewsbury R.i ver 

Period Average Average 
Tota1 annual. Tota1 annual. Tote.l 

1836 to 1855-56 -16o -8.0 -113 -5.6 -157 

1855-56 to 1886 (c) (c) +32 +1.1 (c) 

1886 to 1926 +44 '+1..1 + 33 +0.8 - 15 

1926 to 1932-34 - 14 -1.8 - 10 -1..0 + 20 

1932-34 to 1957 +8lo(d) +33·7(d) (c) (c) - 4(e) 

1836 to 1.957 +{iSo(d) +5.6(d) -55 -0.5 -154(e) 

(a) Minus indicates erosion and plus indicates accretion. 
(b) Excluding challges at the mouth of the Shrewsbury River for this period. 
{c) Negligible. 

Average 
annual. Tota1 

-7.8 -48(b) 

(c) (c) 

-0.4 (c) 

+2.4 - 9 

-o.2{e) +75(:!} 

-1.3{e) (c) 

(d) Includes the effects o:! 6, 718,000 cubic yards of artificial. fill pl.aced durillg this period. 
(e) Includes the effects of 318,000 cubic yards of artificial fill placed during this period. 
(f) Includes the effects of 892,000 cubic yards of artificia1 fill placed duri:cg this period. 

Average 
annual 

-2.4(b) 

(c.) 

(c) 

-1.1 

+J.l.(:r) 

(c) 
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57· .Anal.ysis of table 6 indicates that greatest shore line erosion 
occurred during the earliest period of record with rates of recession as 
high as 8 feet per year. In more recent periods the changes are not as 
great and may be largely due to extensive bulkhead construction which has 
helped in holding the shore. Artificial fill placed along the shore in 
recent years accounts for most of the accretion indicated in the 1932-34 
to 1957 period. 

58. Offshore depth cha.nges. Data from surveys made at various times 
from 1836 to 1957 were used to obtain the locations of the 6, 12 and 18-
root depth contours as indicated an plates 5 to 7• The contours exhibit 
erratic movement without fJJJY apparent pattern except that the 6-foot con­
tour has remained practical.ly para.l.lel to the shore a.lang most of the 
study area during the period of record. Since 1836 there has been off­
shore a.nd onshore movement of the depth contours, generally over a zone 
or several hundred reet, but without ez:ry consistency. 

59· Prior corrective actions and existing structures. Improvements 
for beach erosion control and hurricane protection have largely been 
undertaken by the State and loc&l. governments and private interests and 
to a limited extent by the Federal Government. The protective works con­
sist of several bulkheads and groins, a few seawalls and some artificial 
beaches built by sand dredged from the bay. Included among the shore 
structures are jetties at the mouth of Cheesequake Creek and Compton Creek 
and a breakwater off Atlantic Highlands. Details on the extent, cost and 
effectiveness of the work are given in appendix E. Photos 6 to ll show 
tb.e typical protect! ve works in the study area. Plates 2 to 4 show the 
locations of existing structures. 

6o. Records indicate that the Federal Government through the Works 
Progress Administration has participated in financing thf. construction of 
some protective works, however details of the extent of the work are not 
available. The jetties at Cheesequake Creek were built by the Federal 
Government in 1882-83 under an authorized navigation prr.Ject at a cost of 
$40,000 which includes the cost of dredging and other work. Since con­
struction of the jetties there has been localized accretion of the shore 
east and west of the cree)t near the inshore ends of the structures. The 
breakwater off Atlantic Highlands, also part of a Federal navigation 
project, was completed in 1940. The total cost of the project including 
$53,790 contributed by local interests was $562,726, of which about 10 
percent is for dredging an w .. chorage •. The breakwater has not materially 
affected the shore line in the area. ·· 

61. Since 1929 considerable protective work has been accomplished 
by the state of Ne\t Jersey in cooperation with county and municipal 
governments in the study area. The cost has been around $1,000,000. 
About one-half was borne by the State and the remainder by other local 
governments. Details are given in table E!-3 of appendix E. The cost of 
additional work performed by private interests is not known, but it is 
believed to run into several hundred thousand dollars. 
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62. Numerous groins constructed in the area have general.ly not been 
successful in trapping ma.teria;t as is indicated in photo 10. The lack of 
81r/ apprec;table accretion is also evident at the Compton Creek east jetty. 
BU].kbeads and seawalls have been genenUly effect! ve in holding the shore., 
but most of the beaches seaward of these structures have been lost by 
erosion. Although experience with artificia.l beaches has been relatively 
recent, this type of protection appears to have considerable merit. Arti­
ficial beaches in the Keansburg .area built by the State in 1954 and 1957 
up to an elevation of 13 feet above mean low water (10.6 feet, mean sea 
level) provide a measure of protection and a. suitable recreational. beach. 
~ere generally has not been significant losses of the beach except for a 
small area at Point Comfort where the high water line receded around 50 
feet about a year after placement of fill wi thO'!lt the occurrence of a 
severe storm in that period. 

63. Profiles. Plates 8 to 10 show 29 profiles extending from shore 
to approximately one mile offshore, based on a survey made in 1957. Data 
trom surveys made as early as 1836 were plotted on 14 ot these profiles 
and are shown on plate ll tor comparative purposes. 

64. Typical present foreshore slopes generally vary from about 1 an 
15 to about 1 on 4o With ~;he average close to 1 on 30. Underwater slopes 
are very flat and are around 1 on 400. 

65. Plate 11 indicates that there have been relatively minor long­
term changes in the ccmfiguration of the bay bottom during the period of 
record. Deepening of the bottom at some locations is the result ot dredg­
ing operations. Records of seasonal changes in the study area are not 
available. 

66. Volumetric accretion and erosion. The relatively small quantity 
of material trapped at existing jetties and groins in the study area indi­
cates that the quantity of littoral drift and vplume of accreti1>n along 
the shore are not appreciable. A study of hydrographic surveys made since 
1836 (&ee plate 11) also tails to disclose any significant accretion or 
erosion i~ the offshore areas. 

67. Estimates of volumetric erosion along the :frontage of the study 
area were made on the basia of available high water shore line data, in 
view of the lack of other survey information. As indicated in appendix D, 
the estimated average rates of erosion generally are in the order of 1 to 
2 cubic yards per linear foot of shore per year. 

VII • EXTENT AND CHARACTER OF FLOODED AREA 

68. Extent of nood.ed area. The Hurricane of 12 September 196o 
(Donna), the maximum of record, caused tidal inundation over an area of 
more than 4,000 acres1 of which about one-third is developed. As indicated 
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by the flood line shown on plates 2 to 4, every community in the study 
area was affected. ·Large sections of Union Beach, Keansburg, Middletown 
Township and Highlands were flooded because of the especial.ly low Blld flat 
terrain in these areas. Some localities were inundated to depths as much 
as 5 feet. 

69. Character of development. The development of the area subJect 
to flooding is primarily residential and recreational. These types of de­
velopment suffer a high proportion of all damage. In addition, there are 
a number of boatyards, public facilities, and small businesses w.bich are 
affected. 

10. Effect on transportation. During times of :flooding, hardships 
are experienced in the area as a result of inundation or washart of bridges, 
local streets and county and state highways, particularly portions of 
State Highway 35 in Madison and Matawan Townships. In some cases, wash­
outs require extensive bridge and road repairs before normal traffic can 
be restored. In addition, the facilities of the Central Railroad of Nev 
Jersey are affected by storm waters wbich cause track inundation and 
washout. 

. 
71. Effect on the public. Newspaper accounts indicate that six 

persons lost their lives in t"he stuccy area during past storms: two on 16 
September 1903, one on 17 November 1935, two on 25 November 1950 and one 
during the 6-7 November 1953 storm. Evacuation of hundreds of families 

·from nooded areas has been necessary during major storms. All utilities 
in the area are seriously affected. During the 25 November 1950 storm 
Keansburg was placed under martial law. 

72. Effect on property values. The estimated real value of land 
and inrprovements in the study area is given in table 4. Protection of 
the stuccy area against hurricane damage would undoubtedl.y result in an 
increase in property values. However, no credit has been taken in this 
report for such enhancement, as this enhancement would be due primarily 
to prevention of physical damage and improvement in condi tians of' beach 
use, benefits from which have already been evaluated. Any additional 
enhancement benefits would be negligible. For a :fuller discussion of the 
extent and character of the flooded area, see appendix K. 

VIII • FLOOD DAMAGES 

73. Experienced damages. The hurricane of l2 September 196o (Donn&), 
the maximum of record, caused about $6,000,000 (196o prices) of primary' 
physical and non-physical damage in the stuccy area. Many houses were de· 
stroyed or badly damaged. Boats and water-front terminal facilities were 
hit hard. Beach erosion was extensive. For a more deta11ed discussion 
of damages, see appendix K. 
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· 74. AveragetlamuJaJ. l.osses. Stage-damage curves tor all devel.oped 
e.rees subject to oodiDg were prepared trom a physical. inventory of' the 
ltUdY area. A stage-frequency curve developed from available Weather 
sureau data and tide data for the general. vicinity was correlated with 
tM stage-damage curves to obtain dama6e-trequency relationships. By the 
use of mathematical. integration, average amma:L damages were estimated at 
$1.1074,000 (l96o prices) for the stu~ area. 

75• Re~ dam&ges (l96o prices). It is anticipated that condi­
tions in the study area will be restored substantially to those existiDg 
prior to the burricane of 12 September 1960 (Donna) incl.uding replacement 
ot structures and facilities destroyed during the etorm. Oil this basis 
it is estimated from the stage-damage curves (figure K-3), vbich were de­
veloped immediatel:y' prior to hurricane Donna, that the recurrence of the 
.xiDUil tidal heights which accompanied this storm vould cause $7,300,000 
ot primary peysical. and non-physical damage, of' which about tvo-thirds 
wuld be residential. It is to be noted tbat the stage-damage curYelf 
include the ettects of possible occurrence of some storms during the 
summer vacation period when the activity in the study area is greatest. 
The lesser damaee wbich resulted :from the September 1960 storm given in 
paragraph 73 is due to the fact that it occurred after the summer season. 
'l'he primary physical. and non-physical damages which would result from oc­
currence of the design storm surge at time of predicted mean tide are 
estimated at $12,000,000. The damages which would result trom occurreDce 
ot this storm surge at time of high tide would be almost doubled. 

IX. ANALYSIS OF THE PROBLEM 

76. The shore erosion problem. The area tributary to the shores of' 
Raritan and Sandy Hook Bays bas a population of over 2,800,000 persons. 
This popul.atioo which bas been steadily increasing is creating a demand 
for additional water-front recreational facilities. Erosion bas resulted 
lD a reduction in the Width of' beaches thereby exposing existing develop­
ment to wave attack and causing a loss of the beach area available for 
recreational use. In certain bluf't areas, Where the beaches are narrow, 
the waves expend the greate~ portion of their energy in eroding the blu.tf's, 
which results in the loss of' public and private property located on these 
bluffs. The l)ul.kheads an.d seawaJ.ls constructed in the study are& b)' loca.l 
interests have been genera.l.cy' effective in holding the shore, but most of 
the beaches seaward of these structures bave been lost by erosicm. Improve­
~t and stabilization of' the shore are needed to protect existing develop­
ment against damage from erosion and wave attack and to provide larger 
areas tor recreation. sutficient publicl.y"-owned shores and privately-owned 
shores open for public use are available at some localities where recrea­
tiCil&l benefits may be obtained from iJUprovement. Local official.s ot some 
llliDicipalities have indicated Willingness to provide additional bathhouses 
aDd parking areas. 

77. The stabili t)' of a beach depends primarily ca the quanti t)' of 
saud available to replenish losses trom erosion and the sand-trausportiq 
torces which act alcmg the beach. In the study area the qUSI'ltit)' of 
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littoral. dri:t't is very ~ as is evidenced by the. relatively little ac· 
CUDUJ.ation of materi~ at existing groins and jetties. -In additi~, the 
direction and quantity of the drift vary from place to place beceA.lse oft 
change in alignment of the shore ancJ. its degree ot expo$Ul'e to 1o:ave actio 
Furthermore, the available su~ of littoral dritt is interrupted at tbe 
mouths of the numerous creeks which intersect the shore. Because of tbt 
foregoing factors, the st~ area may be considered to be divided into a 
number of relatively short compartments. Under this condition, littoral 
forces cannot be depended upon to move material to nourish adjacent shore 
compartments. 

78. The shore at a number of locations in the study area has been UJ 

stable due to an insufficient supp~ ot littoral dritt. Shore structures 
built by local interests have provided onJ.y limited protection against 
erosion. The quantity of material lost by erosion of the shore is not 
susceptible to accurate determination due to the lack of adequate survey 
data. Average rates of volumetric erosion along the study area trontage1 
as estima"&ed from limited information, are in the order of 1 to 2 cubic 
yards per linear foot of shore per year. If suitable remedial. measures arc 
not undertaken, continued erosicm W'ill result in further loss of beaches 
and damage to property. 

19· The hurricane problem. The hurricane problem as distinguished 
from the shore erosion problem discussed in the preceding paragraphs is 
concerned with tidaJ. flooding. Storm tides created by high Winds and low 
barometric pressure accompanied by wave action have inundated developed 
areas with resultant loss of life and property damage. A study of the 
history of storms dating back to 1635 indicates that unusu~ severe and 
severe storms occur 1n the study area at a frequency of about 3. 5 and 14 
times per 100 years, respectively. 

80. In order to reduce storm damage the State of New Jersey in co­
operation With local gover.oments bas proVided protective beaches and ~­
heads. Although the work accomplished offers a measure of protection, the 
area is still subject to tidal fioodins. Additional. work is required at 
some locations to provide adequate protection against storm induced tides. 

81. Adequate hurricane warnings are also essential and DUst supple­
ment aey plan of protection tor the study area.. A hurricane warning 
system might be instituted by local civil defense authorities to spread 
warnings issued by the u. s. Weather Bureau in New York City. With such 
a system in operation, it is expected that the potential hazard of loss of 
life and damage to property woo.l.d be reduced. The importance of providillg 
ear~ warning cannot be overemphasized, .,partic~ar~ for the low-lying 
communities which are especiaJ.ly vulnerabls to severe flooding. 

82. Consideraticm should also. be given by local authorities to re­
vision of zoning ordinances and building codes With a view to reducing .,. 
possible hurricane damage 1D areas 'where hurricane protection is economi· 
caJ.ly not feasible. Such measures "llJIJ:¥ be used to restrict and resu1ate 
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additional developmeslt em the coastal tlood plain. This ~ be acqomplished 
b)' preventing constructiOn in critical areas or limiting the development to 
a twe which would have· a relativ~ lov damage potellti&l, such as parks. 
&dlding code restrictions which would require minimum first floor eleva­
tions for nev structures would be desirable. With regard to revision of 
building codes to require heavy construction of buildings to vi thstand 
hUrricane Wind forces, it is considered that such codes would not be gen­
erallY appropriate in the study area because of the high cost which would 
be involved. 

83. Methods of correcting problem conditions. As indicated in para­
graph 28, local interests have requested certain methods of correcting 
problem conditions. A discussion of each specific request is given in the 
folloWing subparagraphs which correspond in letter designation to the sub­
paragraphs of paragraph 28. In addition, the general desires of local 
interests for protection by beach fill are also discussed. 

a. Consideration has been g1 ven to the request for construction 
ot a bulkhead to protect the sewage treatment plant at Morgan in the Borough 
ot Sayreville. A careful analysis of all available data reveals that pro­
tection of the sewage plant by a bulkhead or levee would not be economicallY 
justified. 

b. Rega.rding the request. for extESlsion of existing bulkheads in 
Madison Township it is considered that such an improvement would not be 
entirely suitable for the locality. Although bulkhead extensi<m would offer 
a measure of protection, it would not provide a beach which would be desir­
able in this area. SUch a beach would serve as protection and would also 
be available for recreational. use. 

c. Tl.\e remo~ of silt deposits from the mouth of Conaskonk Creek 
is requested by 1.oca.l interests in order to reduce the duration of tidal 
tlooding of some areas in Union Beach. They point out that the shoal at the 
IIIOUth retards the return of fioodwaters to the bay for a number of hours. 
Removal of the shc.'al would have some effect on reducing the duration of 
flooding. However~· such work would also permit the entry of a larger quaatity 
ot vater into the &..'"ea and tend to nounterbaJ.ance the benefit from a decrease 
in flood duration. 

d. Construction ot groins is desired by local interests to hold 
the beach at Point Comfort 1n Keansburg. This relatively small area has a 
long-term history of erosion. The loss of a substantial portion of the till 
placed at the Point 1~ l957, although there bas been no significant loss of 
the material placed along the balance of the Keansburg shore at the same 
time, is indicative of the erosion problem. Because of the vulnerability of 
the area to severe erosion, 1 t is considered that groins would be required 
to insure against un~ high loss of beach durillg time of severe storm. 

e. Construction of a breakwater off Keansburg was requested for 
the purpose of protecting the shore agai.Dst erosion. This method of pro­
tection would be effective in that it would reduce the intEIIlsi ty of wave 
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action on the Ghore. Hc;n-mver, the cost of such llorlts would be very high . 
and wOUld grently exc.eed the cost of providing groins to hold the shore and 
rep1cnislung sand 1oot by erosion. 

f. 'I' he request :for a brcokwa:t er o.t J .. eonar(lo was made for the 
purpose of protecti~ the U. S. l•:avy installation in this area.. A similar 
req~cot wa.s made by the l•io.vy in connection \ori th a. navigation report sub· 
nli tt ed in 191~6 (see table 1). Tha.t report concluded that the work can best 
be accomplished. With military funds. There has been no change in condi .. 
t:f.ons to warrant a. change in this conclusion. 

H4. As indicated in par8(Sraph 28, local interests genera.lly favor 
creation of a beach which lvould provide protection as well as an area for 
recreational use. On the basis of experience in the Keansburg area where, 
'With the exception of 10ca.lized eros:1.on il'l a smaJ~ F.l.l't::P., the beach has 
suffered no significant loss, this Jnethod of protection would be practi· 
cable for certain locations a.l.ong the bay frontage. Suitable material for 
fill can generally "be obtained by bydrauli c dredge at a reasonable cost. 
A relatively hl.gh .elevation beach berm shoul.d be provided in areas where 
protection against tida.l flooding is economicf'.tl.l.y feasible. Beach berms 
With lower elevations should be provided as shore protection measures. A 
.discussion of the required berm elevations Blld beach sections is presented 
in the folloWing section on design criteria. The high elevation beach 
would. serve a dual purpose of hurricane and shore protection. 

85. Following ini tia.l placelUent of beach fill, its maintenance can 
be effected by replenishment of losses directly at locations where erosion 
may occur. This can be accomplished at the estimated annual rates shown 
in table J~9 of appendix J which are based on estimates of' replenishment 
in the order of l to 2 cubic yards per linear foot of shore per year. Con· 
sideration was also given to the pro;vision of groins for the purpose of 
reducing the rate of loss of' beach material with consequent loweriJ:16 of 
the cost of maintenance by replenishment. Because of the relatively lOY 
estimated replenishment quantity requirements and the expectation that 
groins would reduce only a portion of this quantity, grc)in construction 
was considered to be generally uneconomic except in the Point Comfort area 
which has experienced severe localized erosion. The primary purpose ot 
groins at Point Comfort would be to provide protection for the slope of 
beach fill for hurricane protection during stonns. Hhile some beach 
erosion benefits may result from groin construction, they would be of minor 
significance and have not bee.n evaluated. 

86. In order to supplement hurricane protection along the bay 
frontage, levee improvements would be required t.o .prevent th.e entry of 
tidal floodwaters along the flanlts of the areas to be protected. This 
would include road and bridge raising, closure structures at railroad 
crossings, tide gates and appurtenant drainage facilities. 

87. A preliminary analysis was made of' the economic feasibility of 
provicling hurricane protection and beach erosion control measures at every 
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comunity in the study area. The results of this analysis covering the 
areas where improvement appeared practicable were presen·ted to loca.l 
officials through the New Jersey Stute Department of Conservation and 
Economic Development prior to undertaking any detailed studies of plans ot 
improvement. All comments received from local interests were given care­
fiU consideration in the development of detailed plans. Present studies 
indicate that the folloWing types of improvements would be econom:l.ca.ll.y 
feasible: (a) multiple-purpose shore and hurricane protection at Madison 
Township; (b) single-purpose shore protection at. }.f.a.tawa.n Township and 
Borough of Union Beach; and (c) single-purpose hurricane protection at the 
Borough of Keansburg ·and East Keansburg. Further studies Will be made of 
these and other areas where no hurricane improvements he.ve been developed 
to determine whether such improvements may also be economically justified. 
Although there has been some loculized erosion of a relatively small area 
at Point Comfort, the beaches completed by local interests in the Borough 
of Keansburg and East Keansburg in 1954 and 1957 are adequate from a shore 
protection standpoint and also provide partial protection from tidal 
flooding. 

88. A ahore protection proJect at Leonardo was found to be uneconanfJ:: 
&fter detailed investigation, although the preliminary analysis indicated 
some possibility for improvement. 

89. It is to be noted that the Borough of Highlands is subject to 
severe damage :f'rom tide.l flooding. An ana..l.ysis discloses that the cost 
ot protecting this area locally would be very high and woUld exceed the 
benefits therefrom. However, this proble.ut Will be considered further in 
connection With the separate hurricane study of the Atlantic Coast of New 
Jersey from Sandy Hook to Manasquan under Public Law 71, 84th Congress, to 
determine w11ether an economically-feasible overall plan of protection can 
be developed for Highlands and the nearby communities affected by flooding 
from the ocean and Shrewsbury Rf. ver. 

90. It is also noted that some communities in the study area. &re 
subject to floodins from surface runoff because of inadequate interior 
drainage facilities. Provision of storm sewer sys·cems to protect against 
such flooding would be the responaio:Uity o:f' loca.l interests. 

91. Desi&n: criteria. The folloWing paragraphs present a SllJJllll&l"Y of 
the design criteria for the considered plan of improvement which provides 
tor beach fill, groins, levees and interior drainage facilities. Details 
e.re given in appendix H and on figure ,J-1 of app€mdix J and plates lA 
and 13· 

92. Top elevati~. To:p elevations of 15 > 10 and 5. 5 feet above mean 
sea level have been selected for protection against tidal flooding, pro­
tection against blut'f erosion and for proposed bE!&ches fronting low areas, 
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respectively. The 1~-f'oot elevation tor beaches and levees would proVide · 
protection agai.'lst the maximum of' record surge of' 10.4 feet produced by 
the extratropice.l storm-of' 25 November 1950 recurring coincidental With a 
predicted n1ean high tide, including an allowance of about 2 :feet tor wave 
run-up. Such a design would provide greater protection than that which 
would be required against a repetition of the 25 November 1950 storm as 
it actual.ly occurred, in view of the fact that it struck the area near 
the time of mean -low tide. The 10-foot elevation at bluff areas is pro­
posed tor a beach which is designed to dissipate the energy ot waves With 
heights up to about 9 feet before wave action reaches the base ot the 
bluff. Consideration was given to using the 5·5-foot mean sea level beach 
berm together ¥ith stone revetment above this berm as en alternative means 
ot protecting the bluff' a.reas. However, as noted in paragraph 24 of' 
4Plj>endix H, the cost of' the fill alone tor this o.lternati ve would be 
greater than tor the recommended design. The add.i tional cost for stone 
revetment irould render this alternative still less economic. The design 
berm eJ.evaMon ot 5·5 teet for beaches in low areas is approXimate~ the 
same as the berm elevation of natural beaches in the area. 

93· It is to be noted that storm surges greater than the mrudramn ot 
record are possible in the study area. Predictions made by the Tm:as AMf 
Research Found~tion as published in Final Technical Report No. 165"3, 
october 1959, tttled "The Prediction of' Storm-'J.'ides in New York Day" indi· 
cates surges of 12.3 and 15·3 :feet at Sandy Hook tor a standard project 
hurricane and a ma.ximwn probable hurricane, respectively, With surges 
around 20 percent highel• at Perth Amboy. Consideration of providing hurri· 
cane protection against storms of this intensity discloses that it would 
great~ interfere with local activities and in some cases would not be 
economically justified. 

94. Beach fill cross sections. The design berm Widths and slopes 
of the beach cro-ss sections are bti'Sed on engineering judgment and ex­
perience With a.rtificia.J.. beaches placed by the State of Nf=!lT Jersey in the 
Keansburg a~ea. Since the existing natural beach slopes in thP study area 
are relatively flat, a design semra.rd slope of 1 on 20 was selected as 
best approx-lma.ting the natural slope of the hydraulic fill to be used. 
The sa.me desic;n slope was used for the aforementioned beaches placed 
by the State a.nd these beaches have remained relatively stable ,n_ th the 
exception of a few areas .of localized erosion. 

95. Levees. Levee design has follmfed. published strmda1.·ds of the 
Office of the Chief of Engineers. Subsurface exploration discloses that 
a considerable po.rt of the proposed levees would be founded upon slro..mp 
material uhile in some arehs the underlying mat·erial is la.rBely sMd. In 
swamp areas a surcharge would be required on top of the l cvec to con soli· 
date the foundation. Impervious C\lt-offa would be provided in a.ll areas 
to prevent acc::rJage through the foundatton of the levee. 

96. Interior drainage. Interior dre.inage systems which provide for 
drainaee ditches, t'.,ro small pond:l.ne a.reas and reinforced concrete pipes 
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with tide gates are proposed to handle surface runot:f which would be inter­
cepted by the proposed levees. 'l'he systems have been designed to handle 
'lO·year storm as given in u. s. Department o'£ Agriculture Miscellaneous 
PubliC"ation No. 2o4 titled "Rainfall Intensity-Frequency Data" by David L. 
yarnell, occurring at the time o:f an average spring tide. 

97. G~. Groin design is based upon requirements for holding the 
beach fill in the Point Comfort area. The groin profile shown on plate 13 
bas been s~lected to meet this criterion. The total groin length would be 
26o feet. A spacing o:f Boo to 900 feet between groins is proposed to pre­
vent flanking . 

X. PLAN OF IMPROVEM£NT 

98. The plan of improvement which provides for sbe>re and hurricane 
protection at Madison Township, shore protection at Matawan Township and 
tbe Borough of Union Beach, and hurricane protection at the Borough ot 
Keansburg and East Ke:msburg is shown on plates lA and 13 and figure J -1 
of appendix J. The ·plan provides for beach :fill, groins, levees anl.L 
interior drainage facilities. Pertinent details of the plan llith the 
exception of the draJ.na,ge facilities are summarized in table 7. 

XI • ECONOMIC ANALYSIS 

99· Estimates of first cost. Detailed cost estimates shoWing quanti­
ties and un1 t costs at Ma.y 1966 prices are given in appendix J. The 
estimates o:f first I!Ost of a.1l. work involved in the considered plan of 
improvement total $5,031,000 and are sUllll'lltlrized in table 8 broken doltn by 
principa..l. features and between Federal and non-Federal costs. Included are 
~owances for contingencies and cost of preauthorization studies, engineer­
ing, design, supervision and administration. Of the total cost $653,000 is 
for shore protection and $4,378,000 is for hurricane protection as shown in 
table 9. The cofJt to local interest a for providing necessary bathhouses 
and pa.rkillg field!3 has not been included. Such facilities would be provided 
on a self-liquide.ting basis. The basis for the apportionment of the costs 
between Federal tmd non-Federal interests is given later in this report. 

100. Esti:tr.'>'.tes of annua.l crul.l'ges. A summa.ry of the estimated annual 
charges broken do\m by shore and hurricane protection purposes and between 
Federal. and non-Federal interests is given in table 10. Details are con­
tained in appendix J. An interest rate of 2-5/8 percent has been used for 
both the Federal e.nd non-Federal investments. A reviell of interest rates 
on bonds issued by the State of New Jerf3ey and consultation w1 th the co­
operatill8 agency disclosed that the above interest rate is reasonable for 
the type of improvement involved. This rote has also been applied to the 
lands to be acquired for the proposed improvement, since it is doubttul. 
whether they uould have a higher product! vi ty :for other purposes e.nd .the 
use of a. higher interest rate for this item uould have a negligible effect 
on the eco1.1omics of the improvenlents. A useful life of 50 yec.rs has been 
assumed for ruuortizing the project. No interest during construction is 
included since the ini tio.l. ,.,ork would require less than tvo years for com­
pletion. The basis :for apportioruncnt of the e.n.nua.l. charges bet~·Jeen Federal 
and non-Federal interests is givE:ln later in this report. 
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Table 7 - ~:Lnent details ot ~lan of iS!rovement 

Length(a) 
Top Top 

Location and item elevation Width Slope 
(rt) (rt, msl) (rt) --

Shore and hlUTicane Erotection 

Madison Township 

Beach fill, type A:~ 477:~lf.oo 2,583 15.0 50 1 on 20 
cu. yds. and 1 on 15 

Beach fill, type B, 2CI7' 100 3:~450 10.0 50 1 on 20 
cu. yds. 

Beach fill, type c, lo4,700 2, 767 5·5 150 l on 20 
cu. yds. 

Levees l,94o 15.0 25 l on 3 

Shore protection 

~atawan Township 

Beach fill, type B, 69,300 1,700 10.0 50 1 on 20 
cu. yds. 

Beach fill, type c, 1Cf{' 700 3,100 5·5 150 1 on 20 
cu. yds. 

Borough of Union Beach 

Beach fill, type C, 130, 6oo 3,000 5·5 150 l on 20 
cu. yds. 

Hurricane ~rotection 

Borough of Keansburg and East Keansburg 

Beach fill, type A, 2, 514,900 14,150 15.0 50 1 on 20 
cu. yds. and l on 15 

' 
3 groins, 8,553 tons 26o(b) 0 to 5.5 8 1 on 1.5 

and l em 2.5(d) 

Levees 13,290(c) 15.0 8 to 25 l on 3 

(a) Includes lengths of raised road and bridges along centerline of 
proposed levees. 

(b) Per groin. 
(c) Includes portion with bulkhead and two railroad closure structures • 
(d) Side slopes. The intennediate sloped sect~.on would be l on 15. 
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Tab~e 8 - Est:1mated. :f':i.rst cost brOken do'W!l by pr:1nc:1~ features ( do~a) 

Item t-18Atison 
To-wnship 

Natawan 
Towsbip 

Borough o'f 
Borough of Keansbux'g and 
Union Beach East Keansburg 

Including costs of preauthorization studies 
Federal. first cost 

l.. Beach fill, 3, 6ll, 700 cu. yds. 648,000 J.6o,ooo 120,000 1.,91.6,ooo 
2. Groins( 8, 553 tons 0 0 0 1.48,000 
3· Levees a) 1.33,000 0 0 1.,203,000 
4. Preauthorization studies(b) 10,000 2,000 2,000 33,000 
5. Engineering and design 23,000 2,000 l.,OOO l.4l.,OOO 
6. Supervision and administration 63,000 l.3,~ l.O,OOO 272,000 

Subtotal 877,000 1.77,000 133.,000 3,71.3,000 
Less l.ocal contributian(c) 392,000 1.29,000 1.12,000 l.,Ol.7,000 
Total Federal first cost 485,000 48,ooo 212000 2,696,000 

Non-Federal first cost 
' 7. Preauthorization studies 3,000 1,000 1,000 0 

8. Cash contribution 389,000 128,000 l.ll,OOO 1.,017,000 
9· Lands, easeme."lt( and 6,000 0 0 1.25,000 

ti.gl:rts-of-wa;r d) 

Total non-Federal first cost 398,000 1.29,000 ll2,000 l.,l42,000 
Total first cost 883,000 177,000 133,000 3,83$,000 

Excludi;g costs of ~reauthorization studies 

Total 

2,844,000 
1.48,000 

1.,336,000 
47,000 

1.67,000 
358,000 

4,900,000 
1.,650,000 
3,250,000 

5,000 
1,645,000 

131.,000 

l,78J.,OOO 
5,031,000 

Total Federal first cost 478,000 47,000 20,000 2,663,000 3,2o8,ooo 
Percent of total first cost 55 Z7 l5 70 64 
Total non-Federal first cost 395,000 123,000 ll1,000 1,142,000 1.776,000 
Percent of total first cost 45 73 85 30 36 
Total first cost cl73,000 175,000 l3l.,OOO 3,~05,000 4,9ti4,000 

(a) fncl.udes costs of road and bridge raisiDg, bulkhead, two railroad closure structures and interior 
drainage facilities. 

{b) Includes Federal and non-Federal costs. The non-Federal portion of the costs of preauthorization 
studies is given in item 7. 

(c) Incl.udes non-Federal costs of preauthorization studies. 
(d) Incl.udes costs of buil.dings to be reroved. and allowances for contingencies, real. estate plamli.Dg 

expenses, adm1n1 stration, surveys and appraisals. 
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Table 9 - Summary of first cost broken down by shore and hurricane protection (dol1ars}(c) 

Section 
Shore Hurricane Total protection protection 

Madison Township 343,000 540,000 883,000 

... Matawan Township J.TI ,000 0 lTI,OOO • 
Borougll o:f Union Beach 133,000 0 l33,000 

Borough of Keansburg and 0 3,83[>,000 3,538,000 
EasF Ke!lllsburg 

Total. 653,000 4, 37e,ooo 5,031,000 

(a) Includes costs of preauthori,zation studies. 
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Table 10 - Estimate of annu~ charges ~dollars) (a) 

Borough or 
Item Madison Me.ta."WBll Borough of Keansburg and Total 

Tovnship Township Union Beach East Keans'burg 

Shore ;Erotection 

Federal. 

Interest and amortization 3, 700 1,700 800 0 6,200 

Non-Federal. 

Interest and amortization 8, 500 4,700 4,000 0 17;200 
Beach rep~enishment 82 500 6,800 4,100 0 l.9z4oo 

Subtotal 17,000 ll,500 8,100 0 36,6oo .. Total shore protection 20,700 13,200 8,900 0 42,800 
..0 

Hurricane protection 

Federal. 
Interest and amc:-tiza.tion 13,700 0 0 97,400 lll,100 

non-Federal. 

Interest and amortization 5,1:300 0 0 41,300 47,100 
Maintenance and beach rep1eni shment 3,500 0 0 49z900 53,400 

Subtotal 9,300 0 0 91.,200 1.00,500 

Total hurricane protection 23,000 0 0 188,6oo 2ll,6oo 

Total shore and hurricane protection 43,700 13,200 8,900 188,600 254,~ 
Rounded 254,000 

(a) Includes costs of preauthorization studies. 
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101. Estimates of benefits. Benefits are .mticipated from the pro­
posed plan of iliiproveinent · in the form of land to be saved front erosion; 
recreational benefits from additional beach use; decrease in maintenance 
costs of existing beach structures; prevention of erosion damage; and pre­
vention of physical and non-physical primary damages from tidal flooding. 
Land enhancement benefits have not been evaluated since there would be 
little new or higher use of the land in the study area as a result of the 
construction of' the proposed protective works. !t.ost, if not all, of the 
enhancement of land values in the study area would be due to prevention of 
physical damage and improvement in conditions of beach use, benefits fro1u· 
which have been evaluated. Any additional bene"fits would be negligible. 
Evaluated annual benefits, which are based on May 196o prices, total 
;~13'7, 000 for shore protection and *361, 000 for hurrtcane protection. In 
addition, the plan of protection would reduce the possibility of loss of 
life such as occurred during past storins. A summary of benefits, broken 
down by shore sections and between shore protection and hurricane pro­
tection, is given in table 11. Details are contained in appendix K includ­
ing breakdowns between public and private benefits from shore protection. 

102. Justificatiol? of improve1nents. The estimated annual charges and 
benefits and benefit-cost :ratio for the considered plan of improvement, 
broken down for shore protection and hurricane protection by shore sections, 
are given in table 12. It is to be noted that the in~rovements for shore 
and hurricane protection indiVidually and where combined are economically 
justified. The benefit-cost ratio of the overall plan of liilprovement is 2.0. 

XII. ALLOCATION AND APPORl'IONltOOlT OF COSTS - -
103. Allocation of costs to puryoses. The considered iatprovements 

for ;.:ata•..ran •.rownship, Borough of Union Beach and Borough of Keansburg and 
East Kee.nsburg are single-purpose improvements and the costs are entirely 
shore protection or hurricane protection. The costs for the multiple­
purpost~ shore and hurricane protection improve.nent at Madison Township were 
alloce.ted in accordance with the separable costs-remaining benefits method 
as desert bed in detail in appendix J. 

1~. Ap_portionment of costs between interests. The apportionment of 
the first cost and annual charges of the considered improve~aent between 
FefJ.eral and non-Federal interests shown in tables U and 9 is based on 
present Federal law and policy governing beach erosion control and hurri­
cane protection improvements. The basis for apportioni.ng the costs for the 
t.;wo project purposes is described in the following paragraphs, under beach 
erosion control and hurricane protection, respectively. Details are given 
in section II of appendix J. · 

105. Beach erosion control. Apportionment t)f cost of beach erosion 
control improvements depends upon tlie Federal, non-Federal rrubli c and 
private interests in a shore protection project. The ·Federal interest is 
the benefit accruing to the United States as a. lwldowner. No frontage is 
owned by the United States within the areas of th•~ considered improvement. 
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Table ll - S\lllliDIU"y of estimated w:mual benefits (dollars) 

-------------------------------------------
Section and item 

Madison Township 

Land to be saved from erosion 
Recreational benefit 
Decreased maintenance of structures 
Prevention of erosion damage 
Prevention of damages from tidal 

flooding 

Subtotal 

Matawan Township 

Land to· be saved. from erosion 
Recreational benefit 
Decreased maintenance of structures 
Prevention (lf erosion damage 

Subtotal 

Borough of Union Beach 

Land to be saved from erosion 
Recreational benefit 
Decreased maintenance of structures 

Subtotal 

Borough of Keansburg and East Keansburg 

Prevention of damages from tidal 
flooding 

All sections 

Land to be saved from erosion 
Recreational benefit 
Decreased maintenance of structures 
Prevention of erosion dan~e 
Prevention of damages from tidal 

flooding 

Shore Hurricane 
protection protec·tion 

2,900 
69,500 
2,200 
2,100 

76,700 

3,400 
43,6oo 

200 
1,600 

48,800 

2,000 
8,tjOO 

t)OO 

11,6oO 

8,300 
121,900 

3,200 
3,700 

34,800 

34,800 

~25, 700 

360,500 

Total 

2,900 
69,500 
2,200 
2,100 

34,800 

111,500 

3,400 
43,6oo 

200 
l,6oo 

48,800 

2,000 
8,800 

800 
11,6oo 

325,700 

8,300 
121,900 

3,200 
3,700 

360,500 

Grand total 137,100 36o, 500 497, 6oo 
R_o_oo_d~---------------- ---------------~l~3~7~,~~~--~3~6~l.,~ooo~----4~9ti~-~'~ooo~ 
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Table 12 - Econor.dc Justification 

Annual Annual Benefit-
Section and item benefits charges cost 

(dollars) {dollars) ratio 
j 

Madison Towship 

Shore protection 76,700 20,700 3·7 
Hurricane protection 34,Uoo 23,000 1.5 

Subtotal 111,500 43, '"(00 2.6 -----------
l·1atawan Township 

Shore protection 48,000 13,200 3·7 

Borough of Union Beach 

Shore protection 11,6oo. &,900 1.3 

Borough of Keansburg and 
East Kea.nsbur_li 

Hurricane protection 325,700 1o8,6oo lor( 

A1l sections 

Shore protection 137,100 42,000 3·2 
Hurricane protection 36o,500 2ll,6oo l.-7 

Grand total 497,6oo 254,400 
Rounded 490,000 254,000 2.0 

Non-Federal public interest is (a) the benefits accruing to a State or 
political subdivision thereof as a landowner, (b) the benefits accl'U.ing to 
the general public through use of the publicly-owned property, and (c) 
benefits from public use or the protection of' nearby public property ai'is­
ing from protection of non-public shores. Data on the non-Feder&l public 
shores and the private shores publicly used whic~ .would benefit from the 
beach erosion control improvement are given in table J -15 of appendix J • 
other benefits are considered to be private. The.apportionment of costs for 
beach erosion control is based on present conditions of shore ownership 
and use. Final apportionment would be made on the basis of conditions of 
public use and ownership at the time. of construction. 

106. Under Public Law 826, U4th Congress, approved 28 July 1956, 
Federal contribution toward the cost of construction of protective works 
along pubJ.icly-owned shores is authorized up to one-third of the cost. 
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ShOres other than public are eligible for Federal assist~1cc if there is 
e. benefit such as that arisi~ from public use or f'ro1n tht~ protection of 
nearby public property or if the benefits to those sho1•es are incidental 
to the project; the extent of li'ederal contribution depend£! upon the degree 
of such benefits but is also not to exceed one-third of the cost of the 
project. No Federal contribution is authorized towards shore protection 
~18intena.nce work. 

10'7. With regard to Federal participation in the cos·t of periodic 
beach nouri shtnent, Section lc of Public Law 828 reads as follows: "When 
in the opinion of the Chief of Engineers the most suitable and. economical 
remedial measures would be provided by periodic beach nourishment, the 
term 'construction' n~y be construed for the purposes of this Act to in­
clude the deposit of sand fill at suitable intervals of time to f'umish 
sand supply to project shores for a length of time specified. by the Chief' 
of Engineers." According to precedent established since tht~ adoption of 
this law, Federal aid is not provided for periodic nourishm~m.t of a short 
beach compartn1ent where the benefits are substantially confined within 
the compartment. Under this condition periodic nourishment is considered 
as llla.intenance. The shore segments proposed for irlr.provement in the st.udy 
area are relatively short compartments and significant benefits beyond the 
limits of the improver,ents are not expected. A discussion of the ph,vsical. 
factors supporting this conclusion is presented in paragraph 77. 

lo8. As indicated in paragraph 26, the State of New Jersey he.s re­
quested. reimbursement for beach erosion control work done by the SJGate 
subsequent to initiation of the subject cooperative study. The State 
bases its request on the precedent established by Section 102 of Public 
Law 500, 85th Congress, approved 3 JuJ.y 1958, which authorized rr!imburse­
ment to local interests for such prior work done by them on specific beach 
erosion projects authorized in Section 101 of the same law, subject to the 
provision that the work which may have been done is approved by the Chief 
of ~;ineers as being in accordance With the adopted projects. In view 
of the fact that this law limits reimburse1nent to particular projects, en­
actment of new legislation would be required to make retroactive payment. 
The work in question invol vee beach fil.l which was placed in Keansburg in 
1957. The extent of possible reimbursement to local interests by the 
Federal GoverDI11ent for the work, assuming that the precedent established 
by Section 102 of Public Law 500 would apply, is covered in supplement 
2 of this report. The supplement includes an apportionment of the esti­
mated first cost of a dual-purpose shore and hurricane protection improve­
ment for Keansburg a.nd East Keansburg W1. th the work by the State included 
in the estiraa.te. The supplement also includes an econc>mic justification 
for the work. 

109. J!urricane protection. Apportionment of the cost of hurricane 
protection is in acco:rc'Uulce w:i. th the cost-sharing fol'lmll.a. adopted in the 
Flood Control Act of 1958 for similar projects. It provides the.t :first 
costs including the cost of lands, easements, rights-of-way, and reloca­
tions, but excluding the cost of prea.uthorization studies, shall be 
apportioned at least 30 percent to non-Federal interests and not to exceed 
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70 percent to the Federal Government. Lands, easements, rights-of-way, ancJ 
relocations shall be ·provided by non~Federal interests without cost to the 
United States, and wlll be credited to the local contribution. When the 
fair value of these items is less than 30 percent of the first costs, the 
difference shall be borne by non-Federal interests as a cash contribution 
payable at the time of project construction. Maintenance costs shall be 
the responsibility of non-Federal interests. 

no. In accordance 'With the foregoing the local share would include 
the costs of lands, easements, rights-of-way, and relocations and a cash 
contribution where those costs are less than 30 percent of the total first 
cost. The cost of maintenance of the beach fill, levees, interior drain· 
age facilities and groins after construction would be assigned en.tirely to 
local interests. 

XIII. COORDINATION WITH OTHER AGENCIES AND CONDITIONS OF LOCAL COOPERATIOf 

l.ll. Coordination with other agencies. The considered plan of im-_ 
provement was coordinated 'With the United Stli&.tes Bureau of Public Roads, 
United States Public Health Service, United States Fish and Wildlife 
Service, New Jersey State Department of Confiervation and Economic Develop-

. ment, New Jersey State Department of Heal.th, New Jersey State Highway 
Department, Interstate Sanitation Commission and the Central Railroad of 
New Jersey. A number o:r meetings were held With State and local officials 
during the course of the investigation to obtain their views thr:reon. Dnr­
ing a meeting on 18 December 1959, the engineering representat:f.'ve of the 
cooperating agency for the beach erosion study favored the preparation of 
a combined beach erosion and hurricane report for the study area. The 
aforementioned agencies are agreeable to the plan of improvement. Their 
views, which are SI.UIIlll8.l'i zed i.n the :t'ollowing paragraphs, are given in the 
statements contained in appendix M. 

ll2. The United States Bureau of Public Roads indicated that a:ey 
changes in construction on the Federal-aid system and in which the Buree.u 
of Public Roads has participated, will be subject to the Bureau's approval 
after the State's approval. 

113. The United States Public Health Service advised that it had 
reviewed the proposed project with the New Jersey Health Department which 
sees no reason why the plan should have an:y adverse effect on its wa·~er 
supply or pollution control program. In addition, the Public Health 
service feels that the 'proposed improvement should be beneficial from the 
mosquito control standpoint. 

ll4. The United States Fish and Wildlife Service made the following 
recommendations: 

"(1) That whenever possible hydraulic fill be taken from 
continuous trenches with sloping sides and not isolated pits. 
Trenches should connect With deeper water whenever possible. 
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"(?) That these trenches be as deep as possible to mini­
r~ze the loss to the shellfishery. A trench up to 40 feet deep 
having a minimum width of 150 :feet a.nd sloping sides should 
give the desired effects. 

"(3) That silt from borrow pita be removed either to shore 
or to deeper waters to minimize siltation of adjacent shellfish." 

It is anticipated that, in general, these recommendations can be implemented 
~thout any significant effect on the proposed improvement or its cost. 

115. In letter dated 25 August 196o, the Bureau of Navigation of the 
New Jersey State Department of Conservation and Economic Development stated 
that the proposed plans of improvement's were acceptable to local interests 
and that in the Department's viel-1, the proposed work had been well conceti.ved. 
This agency further stated that since the fulfill111ent of the conditions of 
local cooperation Will require cooperation between all levels of local 
government, it cannot indicate at this time that the State would undertake 
to meet all of the conditions. On 29 November 1960, the Bureau of Naviga­
tion forwarded letters from the State Department of Health and State 
Highway Department. Both departments have no objections to the proposed 
hlprovements. The Interstate Sanitation Conunission found the report to be 
a fair appraisal of the area. 

ll6. 'l1he Central Railroad of New Jersey indicated that it had no 
objections to the proposed improvementR, including the railroad stop-log 
structures, provided it is not assessed for a. portion of the construction 
cost. It desired that detail plans and method of construction of the 
proposed railroad closure structures be subject to approval of its chief 
engineer. 

ll'(. 9onditiops of local coo.E_eration. In accordance With Fede:r.al 
laws and policies, local interests would be required to bear 36 per~ent of 
the total first cost of the considered plan of improvement, a SW.'l presently 
estin~ated at $1) 776,000 including an estilllated $131,000 for lands, ease­
JUents and rights -of-way. Detailed condi tiona of local cooperation are 
listed in the section under "Recollllllendation". 

llo. As indicated in paragraph 26, local interests have requested 
that they be permitted to finance their share of the first cost on a long­
term installment bads. There is no known precedent in this matter for 
shore or hurricane protection projects undertaken by the Federal Govern­
;nent. It is possible that the State of New Jersey may be willing to 
consider assisting the communities in such :financing arrangements. 

XIV. CONCLUSIONS 

119. Erosion has reduced the Width of beaches at a number of loca­
tions in the study area. As a result, public and private properties are 
subjPct to storm damage from wave attack. The eroded beaches are a.ls'o 
inadequate to provide for the steadily increa.sing population which is 
c~ating a demand for additional recreational facilities. 
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120. Because of the especio.l.ly low and flat terrain, several w:·eas 
e:re VUlnerable to severe tidal immda.tion during storms. This has rf'JSulted 
in substantial flood damages, loss of life and hardship to hundreds of 
fa.m.:l.lies evacuated during t:l.me of storm. 

121. It is concluded th1.1t the foll.Qwing improvements are rJconom! .. 
ca.lly feasible: (a) combined. shore and hurricane protection at Madison 
Township; (b) shore prncection at Matawan Township and Borough of Union 
Beach; and (c) hurricOlle protection at the Bo:r.ough of Keansburg and East 
Keansburg. The imp:r:·ovementt,; at Madison Township, Matawan Township artd 
Borough of Union Beach may 'be undertalten independently, but. the one at the 
Borough of Keansburg and East Keansburg should be accoJnF•l:l.shed as a unit. 
It is estimated that the time required for completion of all work involvblg 
beach fill, groins, leveerJ and interior drainage :facilities would be lees 
than two years. Stability of the fill would be accomplished by periodic 
replenishment of losses as a maintenance feature. Further studies will be 
required to determine whether ad.CI.i tional. hurricane improvements may be 
economically faasible along Raritan and Sen~ Hook Bays. 

122. The improvement is amply justified by evaluated benefits. 
Possibility of reducing loss of life e.s a result ot the plan of protecti0n 

. increases tha justification. Adoption of e."Federal project ia adVisable .. 

123. ~he total first cost of the considered improvement based oJ>. 
MS\1 196o prices is estimated at $4,984,000, of which $4,853,000 is for con· 
struction and $131,000 is for lands, easements and rights-of-way involved 
in the hurricane protection pho.se of the improvement. The Federa~ share 
of the total first cost is 64 percent, presently estimated at $3,2o8,ooo. 
These estimat;es exclude the costs of preauthorization studies EUoounting to 
$47,000. Local interests woul<l bear the entire cost o:f maintenance and 
beach replenishment for hurrtcar.,e proteqt.~on estimated at $53, 4oo and the 
cost of be.13.ch replenishment :t'or shore protection estimated a:!; $19,400 tor 
a total o::t $72,800 annually. Additional information on ·the project called 
for by Senate Resolution 148~ 85th Congress, adopted 28 January 19581 is 
conte.:l.ned in supplement 1 to ~,his report • 

124. The shore protecbion portion of the beacb. :fill completed b;y 
the State of New Jersey at the Borough of Keansburg in 1957 subsequent to 
initiation of the subject cooperative study has been found to be eoonomi· 
cally justified from a beach eroaion control stondpoint! Such work would 
have been included in the considered plan of improvement1 if it had not 
been accomplished by local interests. Reimburs~t by the United States 
of the cost of this shore protection work is found to be warrant~, it' 
Section 102 of Public Law 500, 85th Congress is ~o be considered as a 
;vrecedent in this matter. In the event such reimbursement is approved, 
the Federal share of the cost of this ·.rork• would be $28, 000 as given in 
supplement 2. This would be in addition to the Federal costs given in 
the preceding paraaraph. 
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XV, RECOl··U:iEIIDATIONS 

U!5· The District F.Jlgineer recommends ·adoption of a project by the 
United States to provide fo:r the folloWing improvements as shown on plates 
u and 13 and figure J-1 of .~ppendix J at a presP~tly estimated total 
Federal. first coa·t of $3~ 208, 000 { 64 percent of the total first cost of 
the prc.>ject) With such modifications as in the discretion of the Chief of 
~ineers may be advisable. The basis for determination of the Federal 
share of the cost i a p"t·esented in paragraphs 104 to 106 and 109 and 110. 

a. ·t-ia.d:J.'lon Township. A combined shore and hurricane pro­
tection improveme'"lt providing for about 1.7 1Diles of beach fill at a.n 
eleYation of 5. 5 ~ 10. C and 15.0 feet above n1ea.n sea level; about 0. 4 mile 
of levees at an elevation of 15.0 feet above mean sea level; P~d interior 
d.r.·ainage facilities at a presently estimated Federal first cost of ~'il~78,000 
(55 percent of the first cost). 

b. l/latawan Township. A shore protection improvement provid­
ing for abrnlt 0.9 mile of beach fill at an elevation of 5·5 and 10.0 feet 
above me~ sea level at a. presently estimated Federal first cost of 
~7,000 (~q percent of the first cost)• 

c. Borough of Uni.on Beach. A shore protection improvement 
provid:J.ng for about 0. 6 mile of beach flll at an elevation of 5. 5 feet 
above mean sea level a.t a presently es·tima.ted Federal first cost CJf .$20~0:0 
(15 percent of the first cost). 

· d. Borough of Keansburg 6lld East Keanabu.;:a,. A hurricane pro­
tection improvement providing f'or about 2 •7 miles of' ben.ch fill at an 
elevation of 15.0 feet above mee.n sea level; three groins; about 2.5 
miles of levees at an elevation of 15.0 feet above mean sea. level; and 
interior drainage facilities a.t a pr.~sently estimated Federal nrst cost 
of $2,663, 000 (70 percent of the first cost). 

126. The Dist'rict Engineer further recoiillllends x-eimbursement to local 
interests for a portion of the cost of shore protection work accomplished 
by them in 1957 at the Borough of Kea.llsburg. The Feder~Ll sht1re of the cost 
of this work is $28,000 which is in addition to the Federal cost given in 
the preceding paragraph. 

127. Federal participation in the above work is recommended provided 
that~ prior to initiation of construction~ local interests give assurances 
satisfactory to the Secretary of the Array_ that they will: 

a. Provide Without cost to the United States all lands, ease­
ments~ and rights-of-way, ipcluding borrow areas, necessary for con­
struction of the project; 

b. Accomplish without cost to the Uni tt:.>d States aJ.1 alterations 
~d relocations of buildings~ streets~ atorw drains, utilities and other 
structures made necessary by the constructionj 
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c. Bear 36 p~rcent of the total first cost, a sum presently 
estimated at .~1,776,()90, to consist of the items listed in (a) and (b) 
above and a cash contribution now estimated at $1,645,000, or, if a:ay 
section is undertaken separately the apportionment of the first cost Will 
be as shown in table o, with due regard to change in public use a:ad owner­
ship and other changes prior to construction; provided that. the cash con­
tribution be paid either in a lump sum prior to commencement of the entire 
pro,]ect, or in instalLnents prior to commencement of pertinent items, ir1 
accordance with construction schedules as required by the Chief of Engi­
neers, the final apportionment of cost to be made af'ter actual. costs and 
values have been detennined; 

d. Hold and save the United States free from damages due to 
the construction works; 

c. l·iaintain all the works af'ter completion in accorda.nc.~ With 
regulations prescribed by the Secretary of the ~; 

f. :.ia.intain during the economic life of the project continued 
public ownership of the non-Federal publicly owned shores and continued 
availability for public use of privately owned shore equiva.l.ent to that 
upon which the reconunfmded l<,ederal participation is based; 

e;. Control water pollution to ·the extent necessary to safe­
guard the health of bathers; 

h. Obtain approval of the Chief of Engineers of detailed 
plans and speeifications :ror the work conteraplated and arrangements for 
its prosecution, prior to co,runencement of any work on the recommended 
beach protection i1nprovements at .·.atawan Township and Borough of Union 
Beach or the beach protection phase of the project at Madison Township 
for which Federal participation is planned, if undertaken separately from 
the reconunended. co1nbined improvement; 

i. Contribute in cash toward the cost of hurricane protection 
works constructed under this plan, in addition to the apportionment re­
quired in (c) above, an amount equal to the increased Federal cost result­
ing fr0111 separate conntruction of the beach protection works at Madison 
Township referred to in item (h) above; and 

j. Construct, concurrently With the recommended beach fill, 
suitable parking fields and bathhouses open to 8..1:.1 on equal terms. 
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(First endorsement) 

NADEN·R (30 Nov 60) 
·SUBJECT: Cooperative Beach Erosion and Interim Hurricane Study {Survey) 

of Raritan Bay and Sandy Hook Bay. New Jersey 

u.S. Anny Engineer Divisron, North Atlantic, New York 7, N.Y., 
17April 1961 

·ro: Chief of Engineers, Department of the l'.rmy, ~/ashlngton 25, D. C. 
ATTN: ENGCW-P 

I concur Jn the reconrnendatlons of the Oistrl~t Engrneer. 
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RARITAN ~y AND SANDY HOOK BAY 1 NEW JEBSEX' 
. Information Called for by 

Senate Resolution 148, 85th Congress 
Adopted 28 January 1958 

1. Plan of improvement. Erosion has reduced the Width of beaches 
at a number of locations in t.he stu~ area. As a result, public and 
private properties are subje1::t to storm damage :from wave attack. The 
eroded beaches a.re also inef..equate to provide for the steadily increas­
ing population which is creating a demand for additional. recreational 
facilities. Because of the especi&l.ly law and flat terrain, several 
areas are vulnerable to severe tidal inundation during storms. This baa 
resulted in substantial flood clamages, loss of life and hardship to 
hundreds of families evac\l.ated during time of storm. The recommended 
improvement consists of: (a) combined shore- and hurricene protection at 
l·'ladison Township; {b) shore protection at Matawan Township and the 
Borough of Union Beach; and (c) h1.uncene protection at the Borough ot 
Keansburg 8lld Ea.st Keansburg. These improvements provide for beach . 
fill, groins, levees and interior drainage structures. Stability of the 
till would be accomplished by periodic repl:enisbment of losses as a 
maintenance feature. The economic life of the improvement has been 
taken as 50 years. 

2. F11•st cost. The estimated first cost of the recoi!Dilellded im­
provements based on prices and conditions as of 196o is given bel.ow. A 
breakdown of the estimates by sections is given in table l.. 

Fede~al 
Non-Federal 

Total 

$3,208,000 
1,776,000 

$4,984,000 

3· Annual costs and benefits. The average amxual. economic coats 
and bene:t"i ts for the recommended improvement, computed on the basis of 
an economic life of 50 years and an interest rate of 2-5/8 percent are 
given bel.ov. A breakdown by sections is given in table 2. 

Average annual. costs 
Capital costs 
Beach nourishment 
Maintenance 

Total 

Average annual benefits 
Shore protection 
Hurricane protection 

Total 

Ratio of benefits to costs 

Federa.l 
$ll7,300 

0 
0 

$l l7 ,.300 

60 

Non-Federal. 
- $ 64,300 

49,900 
22,900 

$137,~00 

$137,100 
36o,500 

$497,600 
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4. The ratio of benefits to costs for an economic life of 100 years 
is 2.3. The higher value is due to the longer amortization period. The 
measures proposed Will provide for present and reasonably prospective 
needs and Will not preclude later modification or expansion should the 
need arise. 

5. Allocation of costs. A S'UIIIIIIB.cy of the results of a.llocation of 
costs of the recommended improvement between project purposes by the 
separable costs-remaining benefits, priority of use, and incremental cost 
methods are given below. It should be noted that the allocation obtained 
b)' use of the last two methods are identical. A breakdown of the alloca­
ticm by sections is given in tables 3 and 4. 

Item and purpoee 

First costs: 
Shore p~otection 
Hurricane protection 

Total 

Annual investment costs: 
Shore pro·tection 
Hurricane protection 

Total 

Maintenance and nourishment 
cos·ts: 
Shore protection 
Hurricane protection 

Total 

Total annual costG; 
Shore protection 
Hurricane protection 

Total 

Method of cost 
Separable costs­

remaining 
benefits 

$ 653,000 
4,.378,000 

$5,031,000 

$ 23,4oo 
158,200 

$ 181,6oo 

$ 19,4oo 
23l4oo 

$ 72,800 

* 42,800 
211z6oo 

$ 254,4oo 

allocation 
Priority of use 
and incremental 

cost 

$ 25,200 
156,400 

$ 181,600 

$ 20,700 
52zl00 

$ 72,800 

$ 45,900 

$ 
2082500 
254,400 

6. Local cooperation. The apportionment of the first costs and 
annual charges of the recommended improvement between the Federal govern­
ment and local. interests is based on present law and policy governing 
beach erosion control and hurricane protection improvements. The recom­
mended terms of local cooperation, based on allocation of costs by the 
separable costs-remainiDg benefits method, are as follows: 

a. ProVide Without cost to the united States all lands, ease­
ments, aDd rights-of-way, including borrow areas, necessBJ:'1 for con­
struction of the project; 
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• b. Accomplish without cost to the United States all alterations 
and relocations of 'buildings, streets, storm drains, utilities and other 
structures made necessary by the construction; 

c. Bear 36 perce:at of the total first cost~ a sum present~ esti· 
mated at $1,776,000, to consist of the items 11sted in (a) and (b) above 
and a cash cont:t'ibution now estimated at $1~ 64~i, 000, or, if a:rry section 11 
undertaken separate:cy the apportionment of the first cost vill be as shown 
in the District Engineer's report, With due reg':s.rd to change in public use 
and ownership and other changes prior to construl.!tion,; provided that the 
cash contribution be paid either in a lump sum prior to coDDnenceme:nt of 
the entire project, or in insta.llments .prior t.:> commencement of pertinent 
items, in accordance with construction schedules as required by the Chief 
of Engineers, the final apportionment of cost to be made after actual coata 
and values have been det,ermined; 

d. Hold and save the t.Jnited States free from damages due to the 
construction works; 

e. Maintain all the works atter completion in accordance lt"ith 
regulations prescribed by the Sec.reta.ry of the Army; 

f. M&intain during the economic life of the project continued 
public owership of the non-Federal public~· owed shores and continued 
availability for public use of privately owned shore equivalent to that 
upon which the recoDDnended Federal participation is based.; 

g. control water pollution to the extent necessary to safegue,rci 
the health of bathe1•s,; 

b. Obtain approval of the Chief of Engineers of detailed plans 
and specifications for the work contemplated and arrangements :tor its 
prosecution, prior to coilllllencement of any work on the recommended beach 
protection improvements at Matawan Towship and Borough of t.Jnion Beach 
or the beach protection phase o£ the proJect at Madison Township tor 
which 1-,ederal participation is planned, if' undertaken separately trom the 
recormnended combined improvement; 

i. Contri.bute in cash toward ·che cost of hurricane protection 
works constructed Wlder this plan, in addition to the apportionment 
required in (c) above, an amount equal to the increased Federal cost 
resulting from separate construction of the beach protection works at 
Madison Township referred to in item (h) above; and 

j. Construct, concurrently vith the reco~ended beach fill, 
suitable parking fields and bathhouses o:pen to aJ.l on equal terms. 

7. The recommended apportionment of f':lrst costs and annual charges 
baaed on the separable costs-remaining bep.efits method is given in table 5· 
A similar apportionment based on allocation by the priority of use and 
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incremental. coGt methods is given in table 6. A ou.n;na.ry of the apportion­
ment of costs by the above me.thod.s follows: 

Item 

First cost: 

Federal 

Non-Federa.l 

Total. 

Annual cost :I'or nourish­
ment and""iiW.intenance 

Federal· 

Non-Federal 

Total 

Uethod. of cost allocation 
-:=---~ 
Separe.lJle coots- Priority of use 

remainiJ1G and incremP.nto.l. 
benefH s \a) cost 

*3,2o8,ooo 
(64i) 

1,776,000 
( 36';',) 

:~4' 981~, 000 

0 
(o{o) 

72,800 
(100p) 

.$3,189,000 
(64~) 

1,795,000 
~ ( 361·) 
~~4' 984, 000 

(a.) Recommended apportionment. 

8. Discussion. The recommended project comprises a logical a.nd 
economically justified means of providing shore protection and hurricane 
protection in the areas initia.lly selected. for detailed study. All 
o'cher considered shore protection improvements in the study area were 
found to be econom:l.ca.l.ly ur1justified. With benefit-cost ratios substan­
tially less than unity. Further studies will be required to determine 
whether additional hurricane improvements ma.y be economically feasible 
along Raritan and Sandy Hook Bays. 
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Tabl.e l. - First costs { dol.l.a.Ts} (a) 

Section Federal. Non-Federal Total. 

M&~tison Township 478,000 395,000 873,000 

.Ma1;a.wan Township 47,000 1.28,000 175,000 

Bor·ougb. of U'nion Beach 20,000 lll,OOO 131,000 

Borough ot Keansburg 2,663,000 1,142,000 3,805,000 
an<.\ East Keansburg 

Tot.e.l 3,208,000 l,TI6,ooo 4,984,000 

(a) Excludes $47,000 tor preautbor1zation studie;s of which 
$42,000 is Federal and $5,000 is non-FedmtJ.. 
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Table 2 - Al:lnual. costs and benefits {d.ollars)(a) 

Borough of 
Item Mad:1scm M&tavan Borough of Keansburg 8lld Total. 

Tovnsbip To'VllBbip Union Beach East X:ecl.Bburg 

Aver.ege azmual. coats 
J'ederal . 

Capital. costs l.7,4oo 1,700 800 91,4oo U7,300 
Beach nourishment 0 0 0 0 0 

... 
Bubtot"al 17,4oo Boo 97,4oo 1,700 ll7,300 --

Non-Federal. 
Capital costs 1.4,300 4,700 4,000 41,300 64.,300 
Beach nourishment 9,800 6,800 4,100 29,200 49,900 
Maintenance 2l.200 0 0 20z700 22z900 

o-
Subtotal 26,300 ll,500 8,100 U'l 91,200 l.P,,J.OO 

Total. ammaJ. costs 
Capital. costs 31,700 6,4oo 4,800 J.38,700 18J.,6oo 
Beach nourishment 9,800 6,800 4,100 29,200 49,900 
Maintenance 2z200 0 0 20z700 22l900 

Grand total 43,700 13,200 8,900 188,6oo 254,4oo 

Av~e annual. benefits 
Shore protection 76,700 48,800 ll,6oo 0 l:rT,J.OO 
Hurricane protection 342800 0 0 325z700 36o~:500 
Total. lll,500 48,800 u,6oo 325,700 497,6oo 

Ratio of benefits to coats(b) 2.6 3·7 1·3 l.."T 2.0 

(a) Includes preau.thorizaticm studies. 
(b) Based em a 50-year life. 
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Table 3 - Allocation of costs bl separab1e cests-re:mai~ benefits method {dollars}lt~-) 
,_ I 

Borough of 
Item. and purpose Mad:lscm Matawan Borough of Keensburg and 't!otal. 

Township Township Union Beach East Keansburg 

First costs: 
Shore protection 343}000 177,000 133,000 0 653,000 
Hurricane protection 540zOOO 0 0 3z838zOOO 4z378zOOO 

Total 883,000 177,000 133,000 3,838,000 5,031,000 

Al:mual investment costs: 
Shore protection 12,200 6,4oo 4,800 0 23,4oo 
Hurricane protection 19,500 0 0 l38z700 158z200 

o-
o- Total 31,700 6,4oo 4,800 138,700 l81,6oo 

M&intenance and nourishment 
coats: 
ShOre protection 8,500 6,800 4,100 0 19,4oo 
Hurricane ~teetion 3.t200 0 0 42z2QQ 2~z4oo 

Total 12,000 6,800 4,100 49,900 72,800 

ToteJ. llmlual costs: 
Shore :protection 20,700 13,200 8,900 0 42,800 
Barricane protection 23z000 0 0 l88z6oo 2llz6oo 

Total 43,700 13,200 8,900 l.88,6oo 254,4oo 

(a} Includes costa of preaut~rization studies. 
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Tab~e 4 - Al.l.ocaticm of costs by priority of use and incremental. cost methods ~dollars}(a) 
"' ... 
IJ:> 

::: 
0 Borcrogh of 
I 

0'> Item and purpose Madison Matawan Borough of Keansburg and Tot&l. "" I 
0'> Towship Township Union Beach East K~Bburg 

First coat•: 
Shore protection 389,000 l.77,000 1.33,000 0 699,000 
Burr:l.c&De protection 424.z000 0 0 3.z8~z000 4z332z000 

Total. 883,000 l.TI ,coo l.33,000 3,838,000 5,031,000 

Amtu&1 inVestment costa: 
Shore protection l.4,000 6,4oo 4,800 0 25,200 
Hurricme :protection l.7,z700 0 0 l.38z100 l.5624oo 

Oo Total. 31,700 6,4oo 4,800 138,700 l.8l,6oo ~ 

Maintenance and nourishment 
costs: 
Shore protection 9,800 6,800 4,l.OO 0 20,700 
Burric&D.e protection 22200 0 0 49~900 522l.OO 

Total l.2,000 6;800 4,l00 49,900 72,800 

Total aunual. costs: 
Shore protection 23,8oo l.3,200 8,900 0 45,900 
llurricane protection l.9z900 ~ 0 l.88z6oo 208z500 

Total. 43,700 l.3,200 8,900 l.B8,6oo 254,4oo 

(a) Incl.udes costa of preauthorization st;,c.!as. The allocation ot coats 
by either method yields identical resul.ts. 
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Table 5 - Recommended &FRorticmment of costs {dollars~ (a) 

Borough oi: 
Item Madison Mata'W&Il Borough of Keansburg and Total 

Tovnship Towahip U'Ili on Beach East Keansburg 

First cost : 
Federal 478,000 47,000 20,000 2,663,000 3,208,000 

(5~) (27'J,) (l5'.L) (7~) (64cj,) 
Non-Federal 395,000 128,000 111,000 1,~42,000 1, TI6,ooo 

o- ~45~) ~7J1, l ~8~) ~ 3f11,} i3$2 
CD Total. 873,000 175,000 131,000 3,805,000 4,984,000 

Almual cost ot ma:t;ntez:umce 
and nourishment: 
Federal. 0 0 0 0 0 
Non-Federal 12z000 62800 42100 49,900 72.z800 

Total. 12,000 6,8oo 4,100 49,900 72,800 

(a) Based on allocation by separable costs-rema1n1ng benefits method. 
Excludes costs of preauthorization studies. 
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~ 

Item 

71r.t coat.: 
FidereJ. 

Bon-Federal 

Total. 

Tab~e 6 - .ApportiOilDlent of costs based em allocation by priority 
ot use am\ incremental cost methods (dollars) (a) 

Borough ot 
Madison MataWBZl Borough of Keansburg and 
Township Tovnship Union Beach East Keansburg 

459,000 47,000 20,000 2,663,000 
(5~) (~~) (15~) (7(]/,) 

4~4,000 ~8,000 ~,000 ~,~42,000 
~47~} ~7~} {8~) ~3~} 

873,000 ~75,000 ~31,000 3,805,000 

Amlual coat tor m&intet.rl8Dce 
ana: nOUHibiDiiit 
Federal 0 0 0 0 

Bon-Federal 12.!000 6l800 4.!~00 42.t900 

Total. ~ .. ooo 6,800 4,~00 49,900 

(a) Exc~udes costs of preautborizatic·n studies~ 

Tot&l 

3., 189 ~ 000 
( 64'/J) 

~,795,000 

~~~l 
4,984,000 

0 

72.!800 

72,800 
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COOPERATIVE BEACH EROSION CONTROL AND INTERIM HURRICANE STUDY (SURVBX') 
RARITAN :BAY AND SANDY HOOK BAY 1 NEW JERSE:l 

SUPPLEMENT 2 

ANALYSIS OF REQUEST BY STATE OF NEW JERBEr FOR REIMBURSEMENT 
OF COST OF BEACH FILL PLACED AT KEANSBURG IN 1957 

1. General. Tbi s supplement anal.yzes the request by the State ot 
New Jersey for reimbursement of the cost of the beach till placed in the 
Borough of Keansburg in 1957. The request is presented and discussed in 
paragraphs 26 and 108 of the main report. The following paragraphs present 
an estimate, allocation, and apportionment of the first cost and amlual. 
charges of the considered plan of improvement for Keansburg a.nd East 
Keansburg With the cost of the work by the State, which is considered to 
be reasonable, included in the estimates. It should be noted, that 'With 
the inclusion of the work by the State, the improvement is considered to 
serve the dual purposes of shore protectic.~n and hurricane protection. The 
beach erosion benet! ts resul. ting from the W9rk by the State have been 

·evaluated, and economic analyses have been made separately for each proJect 
purpose as well as for· the entire improvement. 

2. First cost. Table 1 gives an estimate of the first cost of the 
improvement broken down by project purposes. Under the criteria for cost 
allocation set forth in paragraph 12 of appendix J, .tt is considered that 
of the total of $1941 000 spent by the State, $181,000 is a joint cost and 
$13,000 is applicable to hurricane protection only. The remaining costs, 
detailed estimates of which are contained in appendix J, apply to ·the 
hu.rri cane .phase of the considered improvement • 

3· Annual charses. The breakdown of annual charges by project pur· 
poses is given in table 2. The basis for these charges is discussed in 
paragraphs 13 and 15 of appendix J. 

4. Annual benefits. Table 3 gives e. BU.llllll8.rY of the $70,400 shore 
protection benefit resulting from the considered plan broken down by shore 
ownership. It should be noted that all the shore along which the State · 
placed fill is either publicly owned (41.3 percent of the front88e) or 
open to the public. (58.7 percent of the frontage). The basis for esti­
mating these benefits is the same as that used for the other areas covered 
in appendix K, and pertinent details are. as follows. The land to be saved 
from erosion averages 0.3 acres a.nnual.ly with an. estimated value of $201000 
per acre. The recreational benefit is based on an estimated increase of 

175,000 Visits to the beach annually. It is estimated that about 61 000 
feet of structures require less maintenance as a result of the improvement. 
A SUllliii8rY of all benefits totaling $3961 100 is given in table 4. 
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Teb~e ~ - S~5 first costs for cost allocation by aepe.rab~e 
coats-rema:(J?t% benefits method (@liars) 

~tl;e~e-mrt)()ae W0:\!2~ 
Separable costs 

Item Shore Hurricane Joint Total. 
:2rotection ~rotection(a) costs(&) costs 

Beach :t:Ul pl.&ced by State in 1957 0 ~3,ooo(d) 18l,ooo{d) 194-,000(e) 

CODStruction cost of proposed 0 3,68o,ooo<-r> 0 3,68o,ooo(f) 
additiooal hurric8lle protection 

Lands, easements, and rights-of-vay 0 l25,000{g) 0 l25,000{g) 

' 4iooo(h) 33zooo(h) Preauthorizaticm studies 0 ~~.ooo 

Total 4,000 3,851,000 181,000 4,036,000 

Al.ternati ve 
s!Dgl e-J?Il.!P9se proJects 
Shore Hurricane 

protection (b) Erotection< c) 

l.8l,ooo(d) 194,000 

0 3,68o,ooo 

0 l25,0oo 

42000 j3z000 

185,000 4,032,000 

(a) Based on consideration of the beach erosion s1Dgl~-purpose prcject as the joint cost and &11 other 
coats as beizlg separab~e costs of burricane prOtection. 

(b) Based on a beach fill With a berm of ~50 feet at 5·5 feet above :mean sea level.. 

(~) Assumed the same as the llllltiple-purpoae project, except for the .:oat of preauthorization studies. 

(d) Of the 43t3,000 cubic yards of fill placed 'by the State at a coat of $194,000, 4o8,000 cubic ya:rds 
at a pro-rated cost of $181,000 is ccmaidered to be the beach erosioo aiDgle-purpoee aJ.ternati ve 
aud thus & joint cost as well. The bal.azlce of tbis work is considered to be hurricane protection 
ODl.y'. 

(e) The unit cost was less than the current Federal. eatim&te for similar vork. 

( t) See table J -4 of appendix J. 

(g) See table J -5 of appendix J. 

(h) See table J -6 of appendix J. 
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N 

Multip~e-purpose projeCt Al.ternati ve 
si!lEP-e-purpose ~roJects 

Total Shore Hurricane 
Separab~e costs 

Item Shore Hurricane Joint 
protection protection costs costs 

I 
protection protection 

Investment 4,000 3,85~,000 ~8~;000 4,036,000 1.85,000 4,032z000 

Interest and amortization(a) ~00 ~39,200 6,500 ~45,800 6,700 ~45,700 

RepJ.enisbment and maintenance 0 20,8oo(b) • 29,2oo(c} 50,000 29,200(c) 50,000 

Total ~00 ~6o,ooo 35,700 ~95,8oo 35l900 ~95,700 

(a} The interest and amortization charges are based on an interest rate of 2-5/8 percent 
and a use:tul. life of 50 years (capital. recovery factor .0361.4). ' 

(b) Based on 0.5 percent of the first coat of the items requiri..ng maintenance. 

(c) Beach rep~enisbment. For the basis of tbis item see tab~e J-9 of appendix J. 
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Table 3 - SUuanar.J ot estimated CIZlJNal bmetita 
trom shore protection (dollars) 

Private shore 
Item Public open to the Total 

shore public 

Land to be saved trom erosion 

Public beneti t 3,000 0 3,000 
Pr1 vate beneti t 0 3,000 3,000 

Total. 3,000 3,000 6,000 

Recreational beneti t 

Public bmetit 25,300 36,000 61,300 
Private benetit 0 0 0 

Total 25,300 36,000 61,300 

Decreased maintenance ot structures 

Public benet'i t 1,200 1,300 2,500 
Private benefit 0 6oo 6oo 

Total 1,200 1,900 3,100 

All beneti t a 

Public beneti t 29,500 3'1, 300 66,800 
Private beneti t 0 3,6oo 3,6oo 

Total 29,500 4o,900 70,4oo 

Item Shore Hurricane Total protection protection 

Land to be saved trom eroaion 6,000 6,000 
Recreat ionaJ. beneti t 61,300 61,300 
Decreased maintenance of structures 3,100 3,100 
Prevention ot damages trom tidal 325,700 325,700 

noodiDg 

Total 70,4oo 325,700 396,100 
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5.. Allocation and a;pportionmeat of coste. The Allocation ot coet1 
between purposes by the separable coats-remain:I..Da benefits method is Siva 
in table 5· The first cost allocated to shore protection is $94,000 ot 
which $4,000 is the cost of preauthorization studies. The Federal awe 
ot the cost is one-third of the cost of protecting the public ahore plus 
one-third, adJusted by the ratio of public benefits to total benef'its, ot 
the cost of protecting the prl vate shore open to the ,PUblic. In this <".&ae, 
the Federal share would be l/3 x 41.3 percent plua l/3 x 58·7 percent x 
37, 300/40, 900, or 3l· 6 percent ot the first cost. Applying tbi s perceDtase 
to the $90,000 construction oost allocated to shore protection yields a 
Federal contribution of $28,000. Since there is no precedent tor reim· 
bursement to local interests tor burr:Lcane protection work accomplished 
prior to authorization of a Federal project, there would be no Federal 
contribution towards that portion of the State work aJ.J.ocated to hurricu.e 
protection. The Federal cost ot hurricane protection tor Keansburg and 
East Keansburg would be $2,663,000 as given in table J-17 ot appendix J, 

6. Annual. charge.!. Table 6 gives the estimated annual. charges ot: 
the improvement broken down between shore and hurricane protection. It 
should be noted that &ll of the cost of beach replenishment would be a 
non-Federal cost as discussed in paragraph 10'7 of the m&:ln report. Tabl•' 
6 also gives an economic analysis tor both shore and hurricane protection 
alone and also combined. • 
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Table 5 .. Allooaticm. ot costa ~ method ot separable 
coata-remaini!i bene ta {doU&rsl 

Item Shore Bul'ricane Total 
protection protection 

l· Allocation ot annual costs 

a. Benefits 70,4oo 325,700 396,100 

b. Alternative coat 35,900 195,700 23l,6oo 

c. Benefits limited by 35,900 195,700 23l,6oo 
al~ernative coat 

d. Separable cost 100 16o,ooo 16o,100 

e. Remaining benefits 
( lc minus ld) 

35,800 35,700 71,500 

f. Allocated joint cost 
(in proportion to le) 

17,900 17,800 35,700 

g. Total allocation of 18,000 177,800 195,800 
proj act costs 
(ld plus lf) 

2. Allocation of nourishment 
and ma.1nt enance costs 

a. Separable coat 0 20,800 20,800 

b. Allocated joint cost 
(in proportion to le) 

14,6oo 14,6oo 29,200 

c. Total allocation 
(2a plus 2b) 

14,6oo 35,4oO 50,000 

I 3· Allocation of investment 

a. Annual investment cost 3,4oo 142,4oo 145,800 
( 18 minus 2c) 

b. Allocated investment 
(in proportion to 3&) 

94,000 3,942,000 4,036,000 

~. Benefit-cost ratio 

( la d1 v:lded by l.g) 3·9 1.8 2.0 
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'l'able 6 - Jetimate of azmual. cbarges 8Dd eccmomi~ ~maJ.yaia {4oll&re) 
I 

l'!iem Shore Hurricane 'l'otal protection protection 

Federal 

First coat 28~000 2,663,000 2~691,000 

Preauthorization 8\'iudies 2~000 ~~.~ooo ~2,~000 

'l'otal. cost 30~000 2,696,000 2.,726~000 

Interest and amortization 1l100 2Il4oo ~~~00 

Annual charges :,'.,100 97,400 98~500 

Non .. Federal. 

First cost 62Jooo 1,246,ooo(a) 1,308,000 

Preauthorization studies 2,z000 0 2,z000 

Total cost 64,000 1,246,000 1,310,000 

Interest and amortization 2,300 45,000 47,300 

Maintenance and beach 14,6oo 35,4oo 50,000 
rep1eni shment 

.Annual. charges 16,900 80,400 97,300 

Total. annual charges 18,000 177,800 195,800 

.Annual. benefits 70,400 325,700 396,100 

Benefit-cost ratio 3·9 1.8 2.0 

(a) Total cost of $3,942,000 trom'table 51 less the Federal 
share of $2,696,000. 
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COOl'KlW.'IVB BIACH DOBIOI COJrl'ROL AID Ilft'BRIM BUBRICAD fttJDt ( SORVBI ) 
RARI'!A!f BAY AID SAIIDI HO<E BAY, KBW JIBSU 

APPBIIDIX A 

GBOMOBPHOLOGY A1fD LI'ftORAL MA!EBIALS 

I • GIX>MORPHOLOGY 

1. General. '!be f'ollowiDg geological intor.tion is general.ly based 
OJl data contained 1D "The Geo1ogr of' New Jersey" prepared in 1914 by J. 
Vol.Dey Lewis and Henr,r B. JCihael. (rensed and rewritten in 1938-4o by HeDrY 
B. KWmael), and "BegiOD&l. St~ of' AtlaDtic Coast of' llev Jersey", under 
preparati•.m. tor publication· by the Beach BrosiOD Board. 

2. The at~ area lies within the Coastal Pl.&in ProviDce which forma 
the e&IJ~em margin of' the State ot Hew Jersey. Ita surface bas a gentle 
llope t'' the southeast, genera.'l.l1' not exceediDg 5 or 6 teet to the mile. 
The surt'"ce of' the plain extends eastward vJ. th the same ge.tle slope benesth 
the Atlantic Ocean tor about 100 miles to the end of' the continental shelf', 
where the depth is appro.ximat~ 100 :tathOJU. At this point, the ocean 
bottom drops abru.pt,Q-" to greater depths. 'l'be IDOderate ele"Y&tion of' the 
Coastal Plain, vhich rises to 400 teet 111 some areas but is gaeral.ly lover 
thaD 200 :teet, has prevented the stre&IIB :tro. cutting valleys o:t emy con­
siderable depth. Tb.roaghout the greater porti'OD of' the plain, the relief' 
is insignificant and the streams flow ill open 'Y&lleya that lie at ~ 
slightly lower levels thaD the broad, nat d1 vi des. 

3· The subaerial portion. The study area, vhich-ia contained in 
Middlesex and Moxlmou.th Counties, lies in that area of' the CoastaJ. Plain 
vbich is above the sea level. This subaer:la.l pol;"tion is generally a dis- · 
aected plain th&t rises grad~ tram sea level at tbe coast to nearly 400 
feet in central. !lew Jersey. It then declines to a broad. sh&llow depression 
less than 100 f'eet above sea level extend!Dg to the Delaware River at 
~ton. Soae cOAspicuoua features o:t the subaerial portion o:t the plain 
are the marshes vbich border the stream courses and the submerged or drowned 
valleys vhich were formed by erosion when the land vas at a higher elevation 
thaD at present. DuriDg geolosic history, the sea level. fluctuated to a 
large extent. '!'he riae aDd :tall o:t the water resulted in a Vide aigration 
ot the shoreline across the Coastal Plain. '!be subaerial region was es­
peci&lly intltleDced by these t'luctuations duriDg the Cretaceous Period. 

4. '!'he Cretaceous Period. The Cretaceous Period resulted in JDBDY 
succeas1Ye sedimentar;r formations, each of' which were subJect to erosion, 
deposition1 submersion &D4 emeqence. BeallziDs that all of lev Jeraf11' a 
geomorphology was determined by veatheriq ud 1 ta associated 86ents, this 
geologica.l period bad great influence on the study area. The resW.tiDg 
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Cretaceous torati011s are COJIP'!·•ed ot llllconaolidatecl aaa.d, ~ ad sree:sa­
aand marl. (gl.auconite), ·which dip 25 to 6o teet pel.' a.lle to the southeast 
ud have a thickness in pl.aces ot 500 to 1, 000 teet. '!'he sediaents reat c:a 
a sl.opiug formation of deep seated hard rocks. !he present surface teaturea 
were most recently determined during the glacial Pl.eistocene Period 8Dd 'b7 
subsequent erosion. 

5. Slillsurtace geol.ogy. The subsurface geol.OQ" of the Coastal Pl.&in 
has been determined b7 study and correl.ation ot well l.ogs and by interpre­
tation of seismic profil.es. The Coastal Pl.ain consists of Cretaceons to 
Recent sediments l.apping on the basement material vbich is composed ot 
crystalline rock with l.ocal.l.y inf'ol.ded or infaulted 'friassic sediments. 
The basement surface sl.opes at about 75 teet per mile, reachiDS a depth of 
more than 6,000 teet near the coast. _A sem1-consol.1dated sediment&r7 
formation, varying in thiCkness to a maximum of about 13,000 teet, rests 
upon the basement material. An unconsol.idated formation, which overlies 
the semi-consolidated material, consists of approximately equal thickness 
of the Upper Cretaceous and Tertiary sediments. The Cretaceous sediments 
are ot prime importance in Rar1 tan and Sandy Hook Bays area. The maximum 
thickness ot the sediments (both Cretaceous and Tertiary) is about 4,800 
feet near the edge of the continental shel.t . . 

II • LITTORAL MATERIAlS 

6. General. Sand samples of bottom materials were taken by the u.s. 
Anir:r Corps ot Engineers in R&rl tan and Sandy Hook Bays in 1957. Generall1, 
f6ur sampl.es were taken for each profil.e at mean high water, mean lov 
water, about one-halt mil.e offshore and about one mile offshore. The 
samples were analyzea tor grain size distribution. The l.ocations of the 
profil.es and sand sampl.es are shown on pl.ates 2 to 4. In the folloWing 
paragraphs the ch&rlicteristics of these samples Vill. be discussed. A 
tabulation of the statistical parameters used to characterize the sand 
samples is given in tabl.e A·L 

7. Characteristics. The statistical parameters used to characterize 
the sand samples were the median diameter and coefficients of sorting and 
skewness, all. of which are derived from cumul.ative size distribution 
curves. The median diameter (~,) indicates the mid-value of the grain 
diameters in millimeters, 50 percent ot the total weight ot a sample being 
compop,ed of particles ot smaller diameter and 50 percent of l.arger diamEter 
particles. The coefficients ot sorting (S0 ), Yb.ich indicates the degree 
of sorting ot the material, is a function of the first quartile diameter 
(Ql) and the third quartile diameter (Q3) expressed as follows: S0 = VQ1/Q3, 
Tventy-fi ve percent ot the sampl.e by we!6ht has a grain diameter l.arger 
than the diameter of the first quartil.e (Ql), vhil:e 75 percent ot the 
sample has a diameter l.arger than the diameter of the third quartil.e (QJ)· 
A coefficient of sorting (S0 ) equal. to 1.25 is considered good sortiDg for 
sampl.es of beach material., and about l.. 5 tor samples taken from the near­
shore bottom. 'l:'he l.arger values ot coefficient ot sorting indicate a more 
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poorly sorted material. The r.kewness,. which indicates the symmetr,y of the 
grain size distribution, is derived from Trask's formul.a: Sk = QlQ3/Mci2• 
If the skewness is unity, the point of maximum sorting coincides with the 
median di.,meter. When it 1s greater than unity, the position of maximum· 
sorting is on the fine side of the median diameter, and when it is less 
than unity, the position of maximum sorting lies on the coarse side of the 
median diameter. 

8. Based on the results of the mechanical analyses of the bottom 
material sand samples, the study area may be divided into the following 
three reaches: Reach I, City of South Arriboy to the Borough of Keyport 
(profiles 1 through 10); Reach II, Borough of Union Beach to Leonardo 
(profiles 11 through 24); and Reach III, Borough of Atlantic Highlands to 
Borough of Highlands (profiles 25 through 29). Within each reach the soil 
characteristics are generaJ.ly of a similar nature. 

9· Reach I. No definite trend in median diameter sizes is dis­
cernible :from the mean high water samples iJ:i this reach. There are wide 
nuctuations ot values between 0.26 mm at the Borough of Sayreville to 1.5 
mm at Cliff'wood Beach in Matawan Township. GeneraJ.ly, mud is encountered 
at mean low water over the western half of the reach from the City of 
South Amboy to Laurence Harbor in Madison Township. In the remainder of 
the reach, median diameter values of the mean low vater samples average 
about 0.35 mm. The offshore samples are predominately IIDld at depths rang­
ing from 3.6 to 15.0 feet below mean low water. Sand is encountered at 
about one-half mile offshore in the Cliffwood Beach area where median 
diameter sizes are approximately 0.25 mm. 

10. In this reach, where median diameters show a general degree of 
variation, the coefficients of sorting and skewness shov similar fluctua­
tions. Both the mean high water a.nd mean low water samples indicate poor 
sorting of beach material in this area. Peak values are 8.40 and 3.87 
respectively for the coefficient of sorting, and 29.5 and 7.68 respective]¥ 
for the coe:l:'!icient of skewness. These high values of s~ coefficients 
indicate poor be~ch material with a general predominance of fine particles 
as shown by the high values of the coefficients of skewness. Some well 
sorted beach material is located approximately one-half mile offshore of 
the Clif:f'wood Beach area where the sorting values are essential.l;y 1.25 and 
the skewness coefficients are about unity. 

11. Reach II. Samples taken at mean high water and mean low 'Yater 
show a definite trend, toward uniformity. The mean high water va.lues of 
median diameters approximate 0.33 zmn with very little variation from this 
value. The mean ~ow water samples gene;oall.y have larger median diameters 
ot approximately 0.46 a.nd show some variations from this value. The peak 
mean high water sample median diameter is 0. 50 mm at profile 15 in the 
Borough of Union Beach, and the peak mean low water sample vaJ.ue is 1.15 
at profile 22 in Belford. Slightly less than one-half of the offshore 
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nmplea are .a. Oft1hore IIUipl.e1 1Jl the eutera h&lt ot the re.cla iDCU.· 
cate UDi:tora cAaracteriltica up to Olle Idle ottahore, w1 th the J11141u 
cl1aaeter T&171D8 &:rOUD4 0.28 •· 

12. 'l'be coefflcieata ot aorti.Ds ud akemeas 8h.cnr a mark•\ decree of 
correlation v.tth the mediu cl1ameter1. In thia reac:.a, the me41u cU&Mtera 
are relativel;r small and the coettioient ot 10rtiDS tl.uctuatea &rOW1Cl it1 
optiJIWil val.ue ot 1.25, indicating vel1 sorted material. 'fbe ADd Witb 
amall median diametora ia geaer~ well sorted. fte coetticiat ot lkev~ 
ness ia about unit;r over moat ot the reach. 

13. Reach III. Soil characteristics in this rea.ah are geaeraJ.l1' 
simU.a.r to thQae or Reach I. The median diameters ahoY variations ad no 
1Ulitoraity, rug:i.D& betveea o.~ lllll to 0.95 ma. i'he o:tt1hore sample• are 
predominatel;r mu.d. 

14. '!'he coetf'icieot ot sortiJJg also shove ·large variations, but ge­
e~ the aanda 1D this reach haTe better sortiq thaD those of Reach I. 
The JDL'Id.JIIWD coe:rticienta o:r sorting and skevnea1 were obt&ined :trom tbe 
meaD high water auple at profile 25 !n the Boroup o:r Atlu.tic Bighlaada, 
aad are 5.00 8Dd 10.2, respectiTe~. 
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COOPERATIVE BEACH EROSION COlfl'ROL AID Ilft'ERIM HURRICA'NB S'1'UD!' (SURm) 
RARITAN BAY AND SANDI HOOK BAY, NEW Jm«SEY 

APPDDIX B 

LI':r.rORAL FORCES 

1. General. Waves, currents, vlnds, ice, tmd tides affect the move­
ment of littoral materials. Data regarding thes.e forces in the study area 
are presented in this appendix. Information on the effect of storms on the 
shore in the study area are contained in appen~d ces C and K. 

2. Waves. The study area is a.f'f'ected by bath ocean waves entering 
the opening between Sandy Hook. and Rockaway Point and by waves generated bJ 
local winds blowing across the open bay. Relati vel;y little information is 
available on wave heights based on actual observations in the study area. 
However, estimates obtained from experienced seafaring personnel disclose 
that, ai'ter severe ocean storms, swells are as high as 15 feet between Sandy 
~ook and Rockaway Point. StoriD. wave heights bf' about 5 feet have been re­
ported at Atlantic Highlands. 

3. There are no wave gaging ste.tions in the stuq area. However, a 
study of deep-water wave heights, frequency of occurrence, and direction ot 
approach, based upon hindcasting technique and use of syDoptic weather 
charts t:or the three-year period 1948-1950, was made by the Beach Erosion 
Board for the Atlantic coast and published as TeclmicaJ. Memorandum No. 55· 
Graphs of wave neights for station C at the entrance to New York Harbor 
(lat. 40°1.5 'N, long. 73°45 'W) made in c.~onnection With this study revealed 
that 28 percent of the time, computed ~~ves were 4 teet or greater in hei~, 
9·5 percent 8 feet or greater, 2,0 percent 14 feet or greater, and only 1.0 
percent of' the time· 18 f'eet or greater. The largest waves computed fo~ this 
period were between 25 az1d 30 feet in height, but waves of' this magnitude 
would be expected for a period of' only 52 hours or during 0.2 percent of' the 
period of' observation The duration of' waves of' particular height and 
cUrection were determint:!d as a percentage or time f'or the entire year, and 
these values are shown graphicall.y in the wave rose on plate 12. SincP., on 
many occasions more than one wave train vas present simultaneously, the 8UJil 
of the percentages exceed 100. 

4. Although for structural design purposes, the important factor is 
the size of' the maximum vave height Within a certain time period, calcula­
tions involviDg sand movement and littoral drift are best correlated t.rlth 
the am.ount of energy (potential) transmitted forward and onto the bee.ch b1 
the waves. A complete discussion of the method of calculating this energy­
a,nd_a._:table and graph of' the resulting data f'or the station at the entranc~ 
to New York Harbor are given in the aforementioned Technical Memorandum 
No. 55· Tbese data indicate that 50 percent of' the energy comes :from the 
east -northeast, 25 percent from the east and nearly all of' the remainder 
from the qu&drant between east and south. 
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5. All ot the data shOID in tile tables 8Dd tigures in !eclmi c&l Memo· 
lWldWB Bo. 55 refer to deep-water co.ncUtionB, that is, depths greater thaD 
.cme-bali' the vave leagth. AB the W.ves ente.r Lower lev York Bay, their 
characteristics are modified by the depth changes within the bay. In order 
to obtain data tor the sba:Uow inshore areas, use is no~ made of re­
traction diagram;:;. BoweYer, since the et:tect of Ambrose Charmel aud other 
de~ channels in Lover lfev York Bay, an wave retraction is UDknown, no such 
diagrams were draw tor the study area. 

6. Plate 12 also shovs a wave diagram developed for the area ott 
Point com:tort in Keansuurg. This diagram vas developed by using figure 
10 of "Revisions in Vave Forecasting: Deep ~ Shal.lov Vater" by c. L. 
Bretsclm.eider, published in the Proceedings of the Sixth Conference on 
coastal BDglneering. The resUl.tiug vave heights were then modified by a 
retraction coe:f'f'icient based on 1;he esti-.ted effect ot retraction on t!le 
vaTes entering the openiDg between Rocka~ Point and Sandy Book. A study 
of the resulting diaaram indicates that With a 4o-mile per hour Yind, vavea 
can reach a height of J.4 teet from the east-northeast direction. Vaves 
generated f'rom Y.f..nds comiue; :trom outside the northeast to southeast quadrant 
Vill probab~ not exceed 6 feet. 

7. In 1945, the firm of J'r.ederic R. Barris, consulting D!gineers, 
.-de a study ot wave heights in the Ticinity ot the U. 8. lfavy pier at 
Leone.rdo in cODD.ection Yith a proposed breakwater. During the course ot 
the study, tugboat men, dredge pers01mel aud local boat owners vere inter­
viewed to obtain data on wave heights. The report states that ~5-f'oot 
svells have been observed in the area between Sandy' Book and Rockaway Point 
and concludes that these swells 1IOUld be reduced to a maxiDI.lD1 of' 6 :teet in 
the area of't the Jfavy pier. 

8. Currents. Accordi.Dg to the UDited States Coast aDd Geodetic Survey 
!idal Current Tab~es, the currents iD Rari tau Ba7 and Saud;y Book ~ are 
geo.era.'ll.y weak., With the exceptiCD of the currents at the mouth of' the 
Barttan and Shrevsbur;r Rivera. The average velocity at strength of current 
at the mouth of the Rarita River is ~.2 knots -ror the fiood and 1.8 mots 
for the ebb. '!'he correspa1~ values at the Bighl.allds Bridge near the 
~Wth ot the Sbrlevsb\ll"1 are 2.6 aad 2.5 knots. Abou.t 1-1/2 miles north ot 
Point Com:t'ort the vel.ocit7 at strength of the tl.ood IUld ebb citrrent is 0.6 
mots. 

9. WiDAls. 'fbe force of Vind is a pr:l.ncipal. factor causiDg inundation 
ot eoastal areas and damage due to vave iJIIlli.4Ct. High velocity onshore Yinds 
pile up water aga.i.Dat the coast, causiug abn~ high tidal ~evels re­
aul.ting in iDUDdatian. Wind data are a"9ailab~e :traa observationa b7 the 
u. s. Weather Bureau at Sandy Book, iev Jersey and LoDg Braach, Rev Jersey, 
about 10 miles south of the eastern end ot the stud;r area. 'l'bese data are 
presented in the f'ollow:1Dg paragraphs. In adclitioo, vind data obtained 
during storms are gi veo in apptDid1x C • '.rable B-1 SWIIIal"izes data an mu:i-
11111 Yinds at Lang BraDch during recent stol'DIB. It should be Boted that the 
highest recorded Tel.oci t7 of' 78 Jli~e• per hour ocCurred cluriDS the north­
~er ot 6-7 Wovember 1953· 
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Table B-1 - W.ind data at Long Branch, N. J, during recent .storms v:Lth 
maximum Wind velocities 60 Ddles per hour or greater 

Maxi~m wind velocity 
Miles 

Date of storm ~er hour Direction Type of record 

21 September 1938* 6o NW 5-mdnute average 

J March 1942 6o NE 5-minute average 

26 October 1943 6o NE 5-minute average 

14 September 1944* 74 ·N 5-minute average 

22-29 November 1945 68 NE 5-minute average 

25 November 1950 70 SE fastest mile 

6-7 November 1953 78 ~ fastest m:l.le 

31 August 1954* 6o NW fastest mile 

6-7 October 1957 63 NE fastest mile 

18-19 February 196o 72 NE fastest mile 

12 September 1960* 72 NE fastest Ddle 

*Denotes hurricane, the other storms are northeasters. 

10. A study of the Wind diagram for Sandy Hook for the period 1924 to 
1934 given on plate 12 reveals that the prevailing winds with a total dura­
tion of almost 20 percent are from the northwest and that Winds from the 
north and northeast each occur slightly more than 15 percent of the time. 
This diagram also indicates that 4 out of a total of 11 Wind observations 
over 50 miles per hour were from the northeast and 5 of the remaining were 
in the south and southwest quadrants. 

11. Diagrams shoving prevailing winds o.s compiled from records of the 
u. s. Navy Hydrographic office for the 5° squares nearest the entrance to 
New York Bay are shown on plate 12. These diagrams show that the winds in 
the quadrant between north and west prevail, which· is in agreement vi th the 
records for Sandy Hook. 

12. Ic~ conditions. During the· winter, ice usua.l.l.y forms in Sandy 
Hook Bay in the area immediately west of Sandy Hook and during several 
winters, broken ice from the Raritan River has flowed into Raritan :say. 
However, there are no known problems due to' ice conditions along the :rrontase 
of the study area. 



NL-RBS 000359

13. '!'ides . Tides al.arag the atud;y' area are semi-eli urnal and have a 
~ range varying trom 5.0 ~eet at South Amboy to 3.8 feet at Highlands 
near the mouth of the Shrevsbuey River. The spr1Dg range varies from 
6.0 teet to 4.6 feet at the respective locations. 

14. Table B-2 shows the extreme tidal heights and maxi~ storm 
surges along the study area during the storms of 21 September 1938, 
14 September 1944, 25 November 1950, 6-7 november 1953, 31 August 1954, 
14 October 1955, and 12 September 196o. It should be noted that the 
maximUm. of record storm water el.evation in the immediate vicinity of the 
study area vas recorded at 9.48 feet above mean sea level by the Perth 
MDboy tide gage during the storm of 25 November 1950. The maximum storm 
surge for this storm vas 10.4 teet. Figure H-1 of appendix H shows a 
stage history of this storm tide. It is estimated f'rom high water marks 
that the water level at Pf.lrth Amboy during the hurricane of' 12 September 
196o, (Donna) exceeded tb~t of' the 1950 storm by about o. 5 toot. 

15. '!'he estimated trequency of' high tides in the stu4 area is 
shown on figure K-1 of appendix K. Abnormally high tides are generally 
accompanied by strong winds aud. high waves which, due to the increased 
water depth, break DD.lCh further inshore than usual. The fo_regoing to­
gether With the increase in normal sea level at a rate of about 2 feet 
per century (see paragraph 3; and figure K-2 of' appendix K), results in 
a greater amount of' wave energy beiug expended higher upon the beaches 
and adding to the factors conduci Te to storm damage. 
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'!'able B-2 - ti4&1. h~ipts aD4 storm surges tor anere stozw 

MaxiDIWil observed tide MaxiJIIlJD storm 8Ul"ge 
- Height UoYe Height aboYe 

Station 

Perth Alibo,y 

21 Sept . 1938 ( ) 
. 14 Sept. 1944 b 

25 Hoy, 1950 
6-7 Nov. 1953 
31. Aug. 1954 
14 oct. 1955 
12 Sept . 196o 

Sanq Book 

21 Sept. l938(b) 
14 Sept. 1944 
25 Nov. 19$0 
~7 Nov. 1.953 
31 Aug. 1954 
14 Oct. 1955 
12 Sept . 1.96o 

'lime 
(ES'l) 

1630 
~ 
0915 
o630 
0930 
1815 

1550 
2000 
o800 
0700 
0900 
1800 

Observed predicted 
tide tide( a) Time 

( :rt • ul. ) (:rt. ) (ES'l) 
TIDE GAGE RECORDS 

6.6 4.1 1630 
7.4 5·5 2o40 
9·48 6.8 1510 
8.88 6.6 1500 
5.81. 2.7 l6oo 

7·7( ) 4.9 1700 
10.0 d 

5·85 3·8 1550 
7·4 5·2 2000 
7·2 4.5 • l6oo 
7·9 5·2 0500 
6.4 3·8 0900 
6.2(d) 3.6 l60o 
8.6 

KIGH WARR MARK MEAS'UREMENTS( c) 
South AmbOl 

25 Nov. 1950 

Cheesequake Creek 

12 Sept • 1960 

Borough of Keyport 

9·5 

9·8 

14 Sept 1944 8. 4 
25 NoY. 1950 9.1 
12 Sept. 196o 10. 3 

Borough of Keansburg 

14 Sept. 1944 8.4 
25 HoY. 1950 9·1 

BOrough ot Bigh.l.aD.da 

21. Sept· 1938 6. 3 
14 Sept. 1944 8. 4 
25 Nov. 1950 6.8 
l2 Sept· l96o 9.6 

. (a) Storm surge (observed tid.e miDUs preclicted ti4e1• 

!bl Bastel"Jl War 'l'iM used tor this storm. 
c *7 incl.ude vave li,Prush. 
d llti•ted; not trora tide gage record. 
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predicted Obsernt 
tide( a) ti4e 
(:rt.) (:rt. 11181.) 

4.1 6.6 
5·5 7·4 

10.4 7·7 
6.7 7·2 
4.7 2.35 
5·7(d) 7·25 
7·5 

3·8 5·85 
5·2 7·4 
8.7 7·0 
5·8 6.5 
3·8 6.4 
3·9(d) 4.6 
6.0 
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COCI'IBAfiVI BUCll BROSICB COM'ROL AJm I1ftlltiM BURRic.AD 8'1'0DI' (StJRm) 
RARn'Alf BAY ~ SABDr HOC.: BAY I liJ:V JDSif 

APPBRDIX D 

SHORB LID CBAHGES, OJ'PSHQRB DBPl'H CHANGI81 PROFILIS, 
Am> VOWMBTRIC ACCRITION Am BROSI<Jf 

1. IDtro4uct1cm.. ·This appeD41x preaea.t1 data pert&i»'DB to the tollDv­
iDS items: (a) shore l.ine chamgea, (b) of:taoore depth chaaea, (c) prot1lea, 
1114 (4) TOlumetr1c accretion and erosion. The data are baaed gen~ CD 
hish water allore linea obtained from 8\U'VeT& made b7 the u. s. Cout ~ 
Oeodetio Survq in 1836, 1841, 1855-56, 1.886, 192() and l932-34J traa ~­
graphic 8UrVeya llllde b,- the same 8f3CC7 in 18361 1841, 185~~57, 1873, 1886 
ID41932-34J aDd trom a survey made b7 the Corpa ot Eagineera in 1957 &lOllS 
1electecl profiles, ~lemea.tect by- uae ot aerial photosnphal tate the same 
rear tor locati.Ds the shore line between prot1lea. (See plates 5 through 10). 

2. Due to the scale (1:101 000) used em available maps, it ia d1tticult 
to measure amall. chauges Yith accuracy. Therefore, deaeriptioos ot cbcJsea 
COiltmecl 1D the following pa.rasrapha have been 11m:l.tecl to those large eDOt.Wh 
to permit meuurement. Because ot the irregular JIIBDiler in vbieh ID8U1 ot the 
chlagea have occurred, no attempt; has been made to deacribe them in detail.· 
1'he clw3ges described caD gene~ be considered accurate 1n indie&ti.Ds 
the trend in the area and only approximate v:l.th respect to the aetual quanti­
tat! ve ch.ange. 

I • SHORE LID CHANGES 

3. General. · bam1 nat1Cil o't the ahcre line cbu&ea (pl.atea 5 thxough 7) 
euggeats a !iv1si<a ot the It~ area into tour reaches. Ree.ch I 1 vbich bas 
& sea.eral histoey of erosicm Yith some considerable ~ocallzed accretion, 
ext&ds from South Ambay to Cheesequate Creek •. Reach II extendius from 
Cheeaequake Creek to Matawan Creek &lao shan a seeral erosional trend. 
Rtt.Oh III from Mataw.n Creek to Compton Creek is ch&r&cterised b;r heavy 
ero81cat. Reach IV extending from Compton Creek to the ShrenbUI7 River shovs 
& hiator.r ot slight erosion. A 8WIID&l"1' o-r the averaae shore line ohagea in 
the tour reaches ia g1 ven ill table 6 o't the main report. 

4. South Amb 
periencecl ita great reward movement the period 1836 to 1855-56. 
!he western portion ot the reach eroded an avenge of UO teet &10138 one-halt 
lllle of shore, Yith maxtwam ~ion reach1us 200 teet. In the center ot the 
~ a one-qua:rt;er mile aectiCIIl n.~ Morsan &lao experieced an avezoase 
UOiiOD ot l\0 feet 1 but the •:x1 •• eroa1oo ,.. 26o feet. The eutem bal.f 
ot the reach vu cbar&cter1ze4 by aevere erolion tor apprcad.at~ three­
quartera ot a mile vest ot Cheeaequake Creek, reachi.DS an avenae lbore UDe 
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· recession of 310 teet and ~ max11111Dl ot 450 teet. The avense 8DDU&l erosion 
in the latter section waa ~6 teet, or twice the average tor the entire 

·reach. From 1855-56 to 1886 the reach remained relativ~ stable Vith some 
localized. eroaion in the centrPl portion and accretion just vest ot Cheese­
quake Creek. 

5. 1'he period from ~886 to ~926 &bowed .an average ammaJ. accretion 
over che a.rea of about ~ foot. The vest ern half of the reach experienced 
no appreciable shore line chlmge, however near Morgan there w.a an area of 
accretion averaging about 150 teet and a smaller area of erosion to the east, 
averaging about ~00 teet. The vest jetty at Cheesequake Creek, which vas 
constructed in 1883, started to trap littor&l. material. duriDg this. period 
With a total. accretion averaging 24o feet and a maximum accretion of 550 
feet near the jetty. From 1926 to ~932-34 the average annual erosion in 
the reach vas about 2 teet. However, accretion ccmtinued at the vest jett;y 
of Cheesequake Creek and averased about 220 feet &long a l, 000-foot shore 
fioont·Vith a maximum bui~d-up ot 6oo feet along the jetty. 

6. The period 1932-34 to 1957 was marked by major ch&Dges in the shore 
line due to placement of artificial fill by the u. s. Government (6,~35,000 
cubic yards in 1953) and by the M:l.ddl.esex county sewerage Authority (583,000 
cubic yards in ~956) in locations [!] and [E "shown on p~ate 5· "Thi~ caused 
the reach to have a total average accretion of 8~0 teet and an average 
annual. accretion of 34 feet. The only erosional ettect dur:lng this period 
was immediately" vest ot Cheesequake Creek where the shore receded about 70 
feet. The 12l.-yea.r record covering the period ~836 to 1957 shoved a total 
average high water shore llne accretion ot 68o teet Y.l th an average annual 
accretion ot 5. 6 feet • · · 

7. Cheesequake C:r:·eek to Matawan Creek (Reach IIl· During the period 
from 1836 to 1855-56 this reach, which covers 3· 5 mi~es of frontage, was 
geaeral.ly an erOding shore With an average annual erosion of about 5-1/2 
feet. The Laurence Harbor trontage experienced an average shor~ line re­
cession during this period of about 140 feet 11 or approximately 7 teet per 
rear; maximum erosion waas about 300 feet. At Matawan Point· there was severe 
b~utf erosion for more than a mile of shore, averaging about 220 teet With a 
maximum shore line recession ot 350 feet. Local accretion is ind1ca.ted just 
1h!st of Matawan Creek averaging about 250 feet. The overall trend ot the 
reach during the period ~B55 -56 to 1886 was one of accretion, averaging 
about. 1 toot per rear. Local areas experienaed accretion and erosion to 
varying degrees. Total accretion at Matawan creek averaged 250 feet. Eroaia'l 
in the Laurence Harbor a:...oea averaged about 130 feet along approximately one· 
half mile of frontage, Vitb maximm recession of &baut 150 te.trt. 

8. The period 1886 to 1926 was also marked 1i)' ·a general. seaward move· 
ment of the shore line, &ver86ing &boat 1 toot per rea.r. There va• accretitll 
beb.in4 the ea.st j .ty at Cheesequake Qreek BD4 m extrem~ ~eav acCUJIIlll.a· 
tion ot material on the vest bank of Whale Creek which extended the b&Dk 
about 750 teet seaward ot ita 1886 position. Tbie accumu.lation accounted tor. 
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an average ;.\ccret1on in the· area of 310 teet. Erosion during this period 
averaged about 100 feet at Clltf'wood Beach and in the vicinity of l'Iatawan 
Creek. The period 1926 to 1932-34 was one of slight ·erosion in this reach1 
·averaging 1 foot per year. 

9· Between 1932·34 and 1957 there were local. seaward and landWard 
shore line movements generall.y averaging 50 to 100 feet. During this period 
portions of the shore between Laurence Harbor and Whale Creek receded 100 
to 300 feet. From Whale Creek east to Matawan Creek the 1957 shore was 
generally about 100 feet seaward of the 1932-34 shore line. For the 1836-
1957 peri.od the high water shore line shoved a tota..l. average erosion of 55 
teet with an average annual erosion of o. 5 foot. 

10. l-fatawan Creek to Compton Creek (Reach III). This reach, which is 
approximately 9 miles long, experienced its greatest period of erosion dur­
ing 1836 to 1855-56. From Matawan Creek to Conaskonk Point the shore line 
showed only minor changes except for local. erosion '.::.. a zone 1, 500 :feet long 
from the mouth of Chingarora Creek northward.. From Conaskonk Point to Way 
Cake Creek the average annual. recession was about 11 feet vi th the maxi'mum 
total erosion reaching 500 feet at several. locations. Severe shore line 
recession was also exper:tenced from Way Cake Creek to Pews Creek, averaging 
about 200 feet along a 3-mile stretch with a maximum of 450 :feet west of 
Point Comfort;. Between Pews Creek and Compton Creek the erosion averaged 
130 feet and reached a maximum -of 350 feet on the vest bank of Compton 
Creek. The average annual erosion for the entire reach was about 8 feet. 
The period 1855-56 to 1886 was marked by a negligi bl.e high water shore line 
change, however, accretion vas noted especiaJ..ly in the areas near Chingarara 
Creek and Conaskonk Point where the seaward movements ranged up to 300 feet, 
and between Flat Creek and W~ Cake Creek where it reached a maximum o:f 6oo 
teet. General recession occurred between Keyport and Conaskonk Point 1 and 
from Way Cake Creek to Pews Creek. A maximum recession of 250 feet occurred 
at Keansburg. 

11. Shore line cl:wlges in the reach between 1886 and 1926 show general 
erosion except for an average seaward movement of' the shore line of 90 feet 
between Flat Creek and Way Cake Creek. An average recession of 90 feet 
occurred between Point Comfort and Pews Creek. The overal.l average annual 
shore line recession for the entire reach was about one-hal.f foot during 
the period. From 1926 to 1932-34 the reach was marked by a general seaward 
movement of the shore line vi th· an average movement of about 500 :feet along 
the· one~balf' mile shore immediately west of Wq Cake Creek. The average 
annual accretion tor the entire reach was about 2-l/2 feet. 

12. The period 1932-34 to 1957 was characterized by a very slight 
average annual shore line recession,. The recession averaged 95 feet near 
Canaskonk Point and b_etween Flat Creek and Wq Cake Creek. The seaward 
oovement of the shore line noted between W&7 Cake Creek and Pews Creek is 
a result of artificial. fill, total.ing 318,000 cubic yards, placed during 
this period in this area (see locations @) through I!] on plate 6). For 
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the entire reach between Matawan Creek and Compton Creek, the 121-yee.r 
r.cord covering the pezi,od 1836 to 1957 showed a total ~verage high vater 
.ahore line erosion of 154 feet with an average annual erosion of 1.3 feet 
in spite of beach fill placed in the reach. 

13. Co~on Creek to Shrewsbury River (Reach IV) •. During the period 
from 1836 to 1 55-56 this reach, wlUch is approximately 7 miles long, ex­
perienced its greatest erosion, averaging about 2-1/2 feet per year. The 
eastern portion of the reach generall.y eroded more tban 100 feet, w1 th the 
maximum erosion along the Highlands area reaching 650 fet.-t. East of this 
area accretion reached 300 feet. In 1836 the Shrewsbury River emptied 

. into the Atlantic Ocean and Sandy Hook was joined to the Highlands. By 
1855-56 the Shrewsbury River flowed into Raritan Bay and Sandy Hook was 
attached to the Atlantic coastal barrier beach. The period 1855-56 to 1886 
showed an overall negligible effect on the high water shore line, With the 
exception of a portion of Atlantic Highlands a;~ the mouth of Shrewsbury 
River where the shore receded 50 to 100 feet. Accretion reached a maximum 
of 400 feet west of the Highlands. 

14. From 1886 to 1926 and 1926 to 1932-34 there was a general overall 
erosional effect although the cha.Dges were minor. No distinct trend was 
evident. 

15. Between 1932-34 and 1957 many changes occurred in the shore line. 
East of the jetty at Compton Creek the high water line has moved seaward 
as much as 300 feet, pe.rtia.l.ly attributed to the placement of 100,000 
cubic ya.rd:s of artificial fill completed in 1956 by the u. s. Govemment. 
Starting about 900 feet ·east of' the jetty and extending for about 1.5 miles 
the shore has eroded an average of l. 70 f'eet. The remaining shore line to 
Highlands shows accretion except for a 1, 200-foot frontage in Higbl~ds at 
the mouth of Shrewsbury River where there vas localized erosion. The areas 
where IllB.Ximum seaward movements occurred coincide with a number of recent 
artificial fill projects involving a total of 792,000 cubic yards (see 
locations [!] through rn on plate 7). The 121-year record covering the 
periods 183b to 1957 showed a negligible total high water shore line change. 

II • OFFSHORE DEPTH CHANGES 

16. General. Changes in the positions of the 6, 12 and 18-foot depth 
contours were determined by the superposition of lzydrograpbic surveys of 
the U. S •. Coast and Geodetic Survey as shown on plates 5 through 7. Examin­
&tion of the changes since 1836 indicate both offshore and onshore JIIOVemeDt 

With no apparent consistency. The changes during the va.rlous periods between 
surveys are described in ·the following paragraphs. • 

17. 1836 to 1841. This perlod vas marked by a general. offshore move· 
ment for the 6,-12 and 18-foot contou:r;s. Aloong the maximum offshore movemst1 
were the following: for the 6-foot contour, 1, 6oo feet, near Cheesequake 
Creek; for the 12-foot contour, 1, 500 feet, off Cliftvood Beach and 2,800 
feet, off Conaskonk Point; and for the 18-foot contour, 4,000 feet, offshore 
of Atlantic Highlands. 
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18. 1841 to 18.55-57. In this period the 6, l2 and 18-f'oot contours 
general~r :moved onshore reversing the trend of' the previous 5-year period. 
The notable exception to this trend occurred in the vicinity of Point Comfort 
in Keansburg where the 12 and 18-foot contours moved 900 and 700 feet off­
shOre, respectivel,y. Maximum onshore movements were: for the 6-f'oot depth 
contour, 1, 500 feet, between South. A:Iliboy and Matawan Creek and 2,100 feet, 
near Point Comfort; for the 12-foot depth contour, 3,000 of'f' Flat Creek; and 
!or the 18-foot depth contour, 2,200 feet, between Compton Creek and the 
Shrewsburg R1 ver. · 

19. J.855-57 to 1886. During this period the 6, 12 and 18-foot co:o:tx:n.Jrs 
moved both offshore and ont,hore. Ma:ximwn movements inc1uded 2,100 feet off­
shore f'or the 6-f'oot contom:- in the vicinity of Point Comfort, 1,200 feet 
offshore for the 12-foot contour of'f' Cliffwood Beach and 4,500 feet onshore 
tor the 18-f'oot contour ott Atla.nti c Highlands. 

20. 1886 to 1932-34. During this period the contours also moved off­
shore and onshore. Maximum movements inc1uded 1,400 feet onshore for the 
6-f'oot contour in the vicinity of Conaskonk Point, 1, 500 feet onshore for 
the 12-foot contour at Union Beach and 6, 000 feet offshore for the 1.8-f'oot 
cMtour off At1antic Highlands. The J..932-34 6-f'oot depth contour which ex­
te.ruis into the mouth of' Compton Creek indicates the location of the channel 
improvement undertaken by the U. s. Government • 

. 21. 1932-34 to 1957. During the latest periOd of record, the general 
trend of' the offshore depth contours was stable to onshore movement, with 
ooe exception in the Sayreville area where the 6-f'oot contour moved offshore 
about 1,000 feet, probably as a consequence of the artificial fill projects 
completed in 1953 and 1956 (see locations ~ and rnJ on plate 5). Abrupt 
increases in depths between South Amboy and Laurence Harbor indicated by 
the 1957 profiles are a resul.t of recent dredgi.og for channel improvements. 
An onshore movement of 1,200 feet of the 6-foot depth contour at Keansburg 
occurred during the latest 23-year period. 

III • PROFILES 

22. 1957 profiles. Plates 8 to 10 show profiles taken by the Corps of 
Engineers between May aDd July 1957 along the coast of New Jersey :from South 
Amboy to Highlands. Tllese profiles were spaced one-half to pne ·mile apart 
and general.ly extended at least one mile offshore. The locations of the 
profiles are shown on plates 2 to 4 by corresponding numbers. The typical 
foreshore slopes of the profiles vary from about 1 on 15 to about 1 on 4o 
aDd average about 1 on 30. However, there are six profiles where the fore­
shore slopes are considerably flatter than 1 on 4o, gen~ reflecting the 
effects of recentl:y" placed artificial. fill and nearby structures. Underwater 
slopes vary f'rom 1 em 6o to ·1 on 6oo and average about 1 an 4oo. · 

23. Copzparative profiles. Selected comparative profiles are shown on 
plate ll including pl.otted data from U. S. Coast and Geodetic Survey maps of 
l.836, 1841, 1855-56, 1.886, 1926, 1932-34 and the Corps of Eogineers survey 
of 1957. Plotted points on comparative profiles prior to the 1957 survey 
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have not been joined by lines, since these data are limited and show little 
challge offshore of the mean low water line. Genera.l.:cy, very little cbazlge 
·has occUlTed in the configuration of the b~ bottom during the entire period 
of record. The abrupt changes indicated on comparative profiles 3, 4 and 20 
for the 1932-34 to 1957 period were .caused by dredging as noted on plate u. 
The changes shoreward of the mean low water line are described in paragraphs 
3 to 15 under shore line changes. 

IV. VOLUHF.1.!~RIC ACCREI!ION AND EROSION 

24. The existing groins and jetties in the study area have trapp-!d 
·on.J.y limited quantities of material, indicating that the amount of. littoral. 
dri:t't along the shore is not appreciable. A study of eydrographic data and 
recent profiles between 1836 and 1957 {see plate ll) fails to disclose any 
significant accretion or erosion offshore of the mean low water line. 

25. Substantial. erosion is indicated, however, in the zone between 
mean low water and mean high water. Estimates of erosion alcmg the frontage 
of the study area were made on the basis of available shore line data, in 
view of the lack of other survey information. The l.836-1886 period was 
selected for these estirr~B.tes since natural shox:e conditions existed at that 
time w1 thout the modii"ying effects of groins and bulkheads. These conditions 
are considered comparable to the conditions which woul.d preva.tl af'ter the 
beach fill ~s placed under the proposed project. 

26. Table D-1 shows estimated average annual volumetric changes from 
1836 to 1886 d1 vided intp nine sections. Greatest losses occurred in the 
reach from Wey Cake Creek to Pews Creek where the rate of' erosion is esti­
mated as 2 cubic yards per foot o:t' shore per year. The reach extending from 
1, 000 feet east of lv1atawen Point to Matawan Creek shows an accretion of more 
than 2 cubic yards per foot per year. However, this va.lue may be in error in 
view of the possible unreliability of the position of the high water shore 
lines in this :f'l.at marshy area; wW.ch were used as a bas:i.s for computation 
by the method described in the follow:i.Dg paragraph. 

'i!f. Erosion and accretion computations have been based on a prism 
bounded by planes of mean low water and mean high water with a width corres­
ponding to the average shore line change for each section. Since comparative 
da'Ca are not av&i.lable shoreward of the mean high water line1 it was assu.rned 
that this shoreward zone was subject to changes similar in magnitude to the 
tidal zone. Consequently, toteJ. average cb.fwges in table D-1 includes en 
allowance for cbsnges above the plane of high water. by doubling the figure 
obt&i.ned for the prism ·l:etwee.n tbe mea.n lov .. wate.'t' and mean high water planes. 
The estimated average annuaJ. vol\L"D.etric erosion is cotonsidered indicative of 
the magnitude of replenishment require~nents in the event that beach fill is 
placed in accordance With the proposed project. 
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Sect ian 

Soath Ambar to Cheesequake Creek 

Cheesequake Creek to Whal.e Creek 

'Wbal.e Creek to 1, 000 "feet -.at of 
Matawan Point 

1., 000 feet; east of Matawan Poi.Jlt 
to Matawan Creek 

M&tawan Creek to Flat Creek 

!'l.&t Creek to Wa;y Cake Creek 

Vq Cake Creek to Pen Creek 

Pews Creek to Coarpton Creek 

Compton Creek to Shrevsbur[ RiTer 

Leagth 
of 

shore 
(feet) 

1.0,900 

10,300 

5,4oo 

3,1.00 

1.8,500 

5,4oo 

15,4oo 

6,300 

36,1.00 

(a) + iDdieates accretion atld - iiidic&tes erosion. 

Average Cblliiie 
between h1gh 

Gld 1av water 
(c•y./zr.) 

- 6,200 

- 5,500 

- 3,700 

+ 3,300 

-1.0,500 

+ 4oo(c} 

-1.5,200 

- 2,6oo 

- 1.,6oo 

Est:lmated total Estimated ./ Jt.r 
&V«ragr change per 'foot 
~eb) o"f shore 
(~p--) (c.y./ft./yr•) 

-12,4oo -1..1. 

-ll,(X)() -1 • .J. 

- 7:~4oo -1.4 

+ 6,6oo -+2.1 

-2l.,(X)() -1..1. 

+ 8oo ..0.1 
' 

-30,4oo -2.0 

- 5,200 -o.8 

- 3,200 -o.l. 

(b) Includes an al.l..olnmce "for chazlges above the high liB.ter line by doubl..illg :figure in previous 
cal.umn. Caupa;rative p:rof'.U.es indicate tbat there has been l.ittl.e dlange bel.ov mean 1ov vater. 

(c) The average ammal change :trom 1.836 to 1.855-56 vas -1.3,200 c.y.fyr. a;nd ~ 1.855-56 to 1886 
vas -19,000 c.y.Jyr~ ' 
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COOP!'.RA!l'IVB BEACH EROSION CONTROL AlO> ll'f1'ERLM HURRICANE STUDY (StJRVEX') 
. RARI'l'~ BAY AND SAHDY BOCIC BAY, NEW JERSE! 

APPENDIX E 

EXISTING STRUCTURES AND PRO'l'FXm:VE MEASURES 

1. General.. This appendix presents a detailed description o~ exist­
ing structures along the shores of Raritan Bay &nl\ Sandy Hook Bay from 
the City of South Amboy to the Borough of Highlands, the effectiveness ot 
these structures, Bll.d the current status of State and municipal protection 
projects. The location of the structures is shown on plates 2 to 4 ot the 
main report. Fill placed in the study area since 1940 is indicated em 
plates 5 to 7. Photos 6 to U show typical protective -works, some of vhich 
have been ineffective. 

2. Three tables are included at the end of. this appendix. Table E-1 
gives the location, type of construction, dimensions, date of. constructi011, 
p:r;-esent condit1on, and ownership of the maJor •structures in the study' area 
by localities. Structures wbich have been completely covered Y.l.th s8Dd are 
not listed in the table. This table also includes some data on a number of 
minor structures where the information vas readily obtainable. Moat piers 
in the area have been omitted from the table except for a few which JD8iY 
have some et:fect on the shore. Table E-2 gives details of b;ydraullc 1'ill 
placed alaog the shore of the study area since 194o. Table E-3 g1 ves a 
description of all wc.'rk tmdertaken by the state of New Jersey: for shore pro· 
teet ion since 1929. 'J.'he records of the Navigation Bureau of the State ot 
New Jersey indicate th•t Federal financial. aid was given to some cO!DI!I!mities 
through the Works Progz•ess Administration :for the constructicm of shore pro· 
tection projects, hovev,~r details of the nature of this vorlt or the amount 
of Federal aid are not available. Descriptions o:f the measures taken for 
protection of the sbore againat erosion Y.lthin each ot the localities in 
the study area are given in the folloWing paragraphs. 

3· Citz of South Amboy. The principal structure along the South Ambc11 
shore is a solid fill railroad pier, 335 teet vide Bll.d 1,000 teet lcmg, 
normal to the shore. In 1940, the city constructed a 125-foot timber bulk· 
head east of this pier. 

4. During ·the ~eriod :trom 1951-1953, the Federal. aovemment pl&aed 
a total of 6,135,000 cubic yards of b;ydraulic fill aJ.oog the shore· in the 
vicinity of the boundary between South Amboy and saprn.ne. This materiel 
vas obt&liied from dredging the Perth Amboy Bll.chorage vhi.ch is a part; ot tbe 
Pederal navigation project tor New York and New Jersey Cbamlela. The fill 
runs approximately' 3,200 feet &long the shore and exteDds about 2,300 teet 
seaward of the shore line before fill. 'l'he material vas 'Dlaced to m eleva· 
tiaa geDeral.:cy 15 feet or greater above meau low water. There bas bem DO 
appreciable erosian in this area. 
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5. Borough of ~lle. In add1 tion to the till placed by the 
Federal. Government in this l.oc:;ali ty, which is discussed in the precediDg 
,parsg:;.•aph, the Middlesex County Sewerage f.uthority placed 583,000 cubic 
fUds of material in the area immediately to the east of the Federal fill 
in .1956. This material, which was dredsed for the construction of the 
Authority sewer outfall, runs about 1,900 feet along the shore and extends 
about 1,300 teet seaward of the shore line before fill. This material is 
very silty and has flowed in an easterly direction along the bay bottom to 
some ~'tent. From thi1:1 fill area to the vicinity of the mouth of Cheese­
quake Creek, the shore is fronlied by high bluffs. In this bluff area is 
located a stone seawall built by the Central Railroad of New Jersey prior 
to 1880 to protect its right-of-way. The condition of this wall varies 
from good to poor. 

6. In 1958, the State and borough constructed 300 feet of bulkhead 
to protect the sewage disposal plant just vest of the mouth of Cheesequake 
Creek. This bulkhead was extended an additional 399 feet in 1.96o. 

7. At the mouth of Cheesequake Creek are two stone jetties built by 
the Federal Government as part of a project adopted by the River and Harbor 
Act approved 14 June 1880. The coat of this project, incl.uding dredging 
and other work, vas .$40, ooo. As of 1883, the west jetty in Sayreville wa.s 
995 teet l.ong and the east jetty in Madison Township was 9'425 teet in l.ength. 
No further work was accomplished, and by June 1.957 as a resul.t of storm 
damage over a period ot time, the west and east jetties had been reduced to 
883 feet and 875 feet, respectively. There has been localized accretion at 
the inshore ends of both the west and east jetties. 

8. Madison Township. With the exception of the east jetty at Cheese­
quake Creek, there are no records of any protective structures in .Madison 
Township prior to 1.935. In that year, 25 groins and about 2, 500 feet of 
bulkhead were constructed. In general, these groins have not been successful 
in trapping material and there are onl.y narrow beaches along the shore of 
the township and the condition of the groins varies from generally poor at· 
the western end of the township to good at the eastern end. The bul.kheads 
have been ineffective in hol.ding the shore and are all. in poor to fair con­
dition except the one at the western end of' the Laurence Harbor Cabin Coloey 
which is in good condition. In 1.952 and 1953 the State and township con­
structed a 1., 263-foot long bulkhead e.long the frontage of Morgan Beach and 
Laurence Harbor to protect a number of homes at Morgan Beach ~hi ch have been 
~ed in past storms and to arrest bluff erosi~n in Laurence Harbor wbich 
tllre&.tened to undermine a street. This l:nllkhead is present.cy" in good condi­
tion, however, it is not· tied. into high ground at its ends. 

9· Matawan Township. Prior to 1.9351 seven timber groins had been 
constructed in this locality. In 1935, 1.8 additional timber groins, each 
approxima.te.cy" 250 feet long, and about 6, 000 feet of timber bulkhead were 
built. All ot these structures were generally ineffective in building a 
beach or holding the shore. These structures have been heavily damaged in 
past storms and only nine groins and about 1, 000 teet of bulkhead remain, 
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a.l.most all beiii8 in poor condi tiOI\. About mid-~ between Whale Creek and 
Matawan Point, a stone seawal.l has bfJen bui~t to protect a swii1JIIin8 pool 
located near the shore. Just west of Matawan Point, there is a concrete 
seawall which was built to protect the high bluff' at this point. The sea­
wall bas deteriorated, and the bluf'f is beiDg severely eroded. 

10. Borough of Keyport. Tht3 shore of this locality is protected by 
a number of structures, most of ~rhich are quite old, but still in fair to 
good condition. The only structures built w1 thin the last 30 years are 
two bulkheads. One of these, 376 feet in length, was built in 1951 to re­
pltJ.ce the damaged portion of &D. older bulkhead in the Marine l'ark off Froot 
·Street. The total length of bulkheading in the park is 670 feet. The 
second bulkhead, 341 feet lo!lf;, was constructed in 1952 to protect the water 
plant. Although the shore line changes in this area, as show on plate 5 
qfj;_h_e main report, are relatively small, it is difficult to deterniine 
whether this is due to the numerous protective struct~ls along the shore 
or to the relatively sheltered exposure of 1(he shore. 

11. Boro'Y3h of Union. Beac~. The on.l.y protective structures in the 
borough are two timber bulkheads. One of these, 1., 056 feet long, was 
constructed by the State and borough in 1954 tq protect Front Street. The 
other bulkhead, which is 500 feet l011g, was canstructr.!d by private interests 
prior to 1930. Both structures are in good condition. 

12. Borough of Keansburg. The shore of this municipality bas been 
heavily protected With groins, bulkheading and the placement of artificial 
:fill. The i'ir.st known co.J;ls~ruction o~ protective works was accomplished in 
1924-25, when private interests built five stone groins varying in length 
from 100 to 230 feet. The records of the Nev Jersey state Naviga.tio:tl 
Bureau indicate that these structures failed to collect enough material to 
build up the beach. During the period :from 1931. to 1933, the state and 
borough constructed a number of timber and stone groins and about 1, 300 
feet of timber bulkhead. However, the shore continued to erode to a point 
where The Beachw:ay, a street running parall.el to the shore, was being 
th.-x-ee.tened by wr ... ve attack. 

13. Abou:t 1935, the borough constructed 25 timber groins, totaling 
7, 000 feet in length, 6, 4oo feet of timber bulkhead and removed a number of 
damaged groins. About 10,000 cubic yards of fill were placed shoreward of 
the bulkhead built in 1931. Th1 s area suffered further. damage as a result 
of partial. undermining of the bulkhead and formation of a pool of water 
behind the bulkhead. To correct this condition, approXimately 3,000 cubic 
yards of additional till was placed behind the bulkhead in 1938· Two 
years later, in 1940, the borough performed maintenance dredging in WB\Y 
Cake Creek and deposited about ll,OOO cubic yards of hydraulic fill ol.aog 
approximately 500 feet of shore immediately east of the mouth of the creek. 

14. In 1954, the State and borough dredged about 81,000 cubic yards 
of material. from offshore and placed it along approximately 1,100 feet ot 
the Belvedere Beach section o'f the municipality. This till bad a berm 
elevation of 10 feet above mean low water tor a YJ.dth of 20 to 120 feet am 
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an average seaward slope of 1 on 20. In addition, a 4oo-·toot long stone 
groin was constructed at the western end ot the :till aree. to hold the· 
material in place. The groin has e:tf'ecti vely held the beach and there bas 

·been no appreciable erosion. An additional 31,000 cubic yards of material 
were placed along about 500 teet ot shore at the end ot Main Street using 
the same berm el.evation and seaward slope used at Belvedere Bea,~h. In 1957, 
an additional 438,000 cubic yards ot fill were dredged from offshore and 
placed along approximately 6, 000 feet of shore from Point Comfort east to 
the borough line. This material was placed to a maximum elevation ot 13 
teet above mean low water with a maximum berm width of about 80 feet and an 
average seaward slope of about l on 20. This material, which is a medium 
to fine sand, has been I'elati vely stable w1 th the exception of a small area 
near Point Comfort, where the high water line bas receded approximately 50 
feet within about a year af'ter placement w1 thout the occurrence of a severe 
storm. Thi a beach and the one at East Keansburg (see paragraph 15) have 
provided a measure of protection against tidal fiooding ~d are used for 
recreation. 

15. l>1iddletown Township. In 1929, the State and township constructed 
three timber groins and 458 feet of timber bulithead in East Keansburg. 
Three yetJ.rs later, in 1932, three additional timber groins vo.ty.lng in length 
from 185 to 217 feet and 1,497 feet of timber bulkhead were added. Two of' 
the groins built in 1929 were extended f'or an additional. 100 feet in 1942-
43 and five additional 250-:foc·t timber groins were constructed. At this 
time 198 feet of new timber bulkhead were added and JT5 feet of the bulkhead 
built in 1932 vere repaired. In 1952, an additional 335 feet of timber 
mukhead were constructed and about 550 feet of existing bulkhead and groins 
were repaired. 

16. Most of the groins described in the preceding paragraph were in­
effective in trapping sufficient sand to build s. beach. Finally in 1954, 
the State and township dredged 195,000 cubic yards of material from an off­
shore borrow area and placed it along about 2,100 teet of frontage at Ideal 
Beach to a maximum elevation of' 13 feet above mean low water with a maximum 
berm Width of' about 80 feet and an average seaward slope of about 1 on 15. 
There bas been no appreciable erosion of this fill. 

17. Between the eastern limit of the fill a.hd the mouth of Pews Creek 
are three stone groins in poor condition. Jetties have been constructed on 
both the east and west sides of the mouth of' Pews Creek and there bas been 
little evidence of' accretion at either of' these structures. 

18. From the mouth of Pews Creek to Compton Creek, there are 13 timber 
groins, six o:f which were constructed by the State and township between 1942 
and 1943. The balance of the groins and about 1,6oo feet of timber bulkhead 
were constructed by private parties prior to 1930. Private interests have 
constructed about 21 100 teet ot timber and steel sheet pile bulkhead just 
vest of the mouth of Compton Creek to protect the fish processing plant at 
that location and to stabilize the west shore at the mouth of the creek. 

97 



NL-RBS 000372

~9· In 1925, a stone Jett)", about 350 teet iD ~emgtb, was constructed 
at the east side of Compton Creek by Mi~etown Township to protect the 
mouth of' the creek. In 1943, the State and township realigned this jetty 

· and extended 1 t to a length of' 57 4 teet. There bas been no appreciable 
at:cretion at this structure. The Federal Government, in 1956, performed 
dredging 5.n Compton Creek and deposited an estimated 100, 000 cubic )'lmls ot 
till uong about 1, 000 :teet of' shore to the east of' the Jetty. 

20. The beaches along the shore of' the Leonardo section of' tbe towllsl:dp 
are ge.nera.l.ly good. At the western end ot the area are two timber jetties 
at tbe mouth of' the State boat basin. These were constructed by the town­
ship With Federal aid shortly before 194o. To the east of the Jetties are 

· tour timber groins constructed by the State and municipality in 1942-43. 
From this point to the east boundary of' the township there are an additional 
timber groin and about 6oo :teet of timber bulkhead. The structures in this 
area are ge.nerU!y in good condition. In ad.di tion to the above structures) 
the State, in 1945, performed maintenance dr~ing of' the cbamlel to the 
boat basin and placed about 54,000 cu"ic yards of' fill in the ~a east of 
prot.'ile 24. There has been essell"tiU!y no erosion of' this material. 

2l.. Bor~ of Atlantic Highlands. The principal structure in this 
locality is tbe;OOO-f'oot stone breakwater constructed by the Federal 
GOvernment in 1939-4o as part of' a navigation project adopted by the River 
and Harbor Act of' 26 August 19:!1· This breakvater, which protects the 
borough boat basin, has required no maintenance and is currently in good 
condition. During construction, about 4o9,000 cubic yards of material were 
dredged from the anchorage area landward of the breakwater and placed on 
the adjacent shore. In ·1956, the Federal Government performed maintenance 
dredging o:f this anchorage area and placed around 195, 000 cubic yards of 
material along about 3,100 teet of shore east of the municipal piers. 

22. Near the vestern boundary of the borough, there :Ls a timber bulk­
head built by private interests prior to 1930 which is presently in poor 
condition. East of this bulkhead, a small beach has been bUilt up by four 
timber groins constructed before 1930. Along the eastern portion ot the 
borough runs a stone seawall constructed by the municipality to protect the 
shore. This wall is in good condition. 

23. In 1950, the Federal Government performed maintenance dredging o! 
the Federal channel in the Shrewsbury River. The dredged material, vhich 
totaled about 134, 000 cubic yards, was placed along 1, 6oo teet of' shore at 
the boundary between the Boroughs of Atlantic Highlands and Highlands. 

24. Borough of Highlands. The shore· of' this bOrough bas been heavi,Q' 
protected With numerous structures, most of which have been general.ly 
effective in holding the shore line. The timber bulkheads in the area, 
which total close to 3, 700 teet in length, have been constructed over a 
period of time commeocing in about 1930 and continuing up to 1958. In 
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ldAition, there are eisht groins in the area ranging from about 36 to 130 
teet in length. Most of the structures in the borough are in good to fair 
~ti<m· The most recent structure in the area. is a timber bulkhead 
bUilt at about the middle of this locality by the State and borough during 
1957·58· 

25· Current status of coast protection projects. At present, the 
state and Borough of Keansburg a.re in the preliminary stage of planning 
additional protective works w1 thin the borough. Details of this work have 
not been decided ' upon. 
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Tab~e E-2 - Fill ~~aced since ~940(a) 

Designation Quantity Length Year 
on pl.a.tes Location of fill al.ODg shore cottp::Leted Work by 
5 to 7 (cu. yds.) (teet) 

~ South Amboy-8~evilie 6,::L35,000 3,200 ::L953 U. S. Govermaent 

~ Sayreville 583,000 ::L,900 ::L956 Middlesex County Sewage Author1 ty 

@] Keansburg ll,OOO 500 ::L94o Municipality 

@] Keansburg 8::L,OOO 1,100 1954 State and linmicipa.lity 

- li1 Keansburg 438,000 6,000 1951 State and nnmicipali ty 
'8 

rn Keansburg 31,000 500 1954 State and wnicipality 

[!) Middl.etown Township 195,000 2,100 1954. State and municipality 

~ Middletown Towship 100,000 1,000 ~956 U. S. Government 

m Middletown Township 54,000 1,000 ~945 State 

III Atlantic Highlands 4o9;ooo 2,000 1941 U. S. Government 

1!1 Atlantic Highlands ~95,000 3,100 1956 U. S. Government 

fi] Hi!bl.mlds l34looo ~!6oo 1950 U. s. Government 

(a) Fill "Wb:Lch vas placed landward ot bulkheads ia excluded. 
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Location 

Sayreville 

Hadi son Township 

Keyport 

Union Beach 

Keansburg 

Table E-3 - Projects undertaken by State 
ot New Jersey since 1929 

Year 
completed 

195B-6o 

1952 
1953 

1951 
1952 

1954 

1931 
1952 
1954 

1957 

Type ot work 

Timber bulkhead at sewage 
treatment plant. 

Timber bulkhead. 
Timber bulkhead. 

Timber bulkhead. 
Timber bulkhead. 

Timber bulkhead. 

Timber groins and bulkhead. 
Timber bulkhead. 
Stone groin and 112,000 c~b~c 

yards of hydra.u.lic fill\bJ. 
438,000 cubic yards of 

hydraulic :fi~. 

Middletown Township· 1929 Timber groins and bulkhead 
in East Keansburg. 

Highlands 

Total 

1932 

1942-43 

1943 
1945 

1952 

1954 

1955 
1957-58 

Timber groins and bulkhead 
in East Keansburg. 

TinibP.r groins and bulkheads 
in East Keansburg, Port 
l·tonmouth, and Leonardo. 

Stone jetty at Compton Creek. 
54,000 cubic yards of 

hydraulic :fill at Leonardo. 
Timber bulkhead in East 

Keansburg. 
195,000 cubic yards o:r bydrmitlc 

:fill in East Keansburg. 

Timber bulkhead. 
Timber bulkhead. 

' 

Cost ill 
dollarsla) 

66,300 

74,6oo 
56,6oo 

24,100 
24,100 

54,000 

15,500 
15,000 
66,600 

194,4oo 

9, 500 

15,200 

'13,000 

36,100 
21,6oo 

23,000 

78,800 

78,6oo 
14,700 

941 700 

(• I ApproXimately one-h&l.f o:f the cost was borne by the State 
o:r New Jersey and the remainder by local governments. 

(b) 81,000 cubic yards ot this :fill were placed at location@ 
on plate 6 and 31, 000 vere placed at location (n. 
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COOPERATIVE BEACII EROSION CONTROL AND IIlTERIM HURRICANE STUDY (SURVEY) 
RARITAn BAY AND SAIIDY ROOK BAY, NE\-1 JERSEY 

APPENDIX G 

POLLl1l'ION DATA 

1. General. This appendix presents a brief history an the water 
pollution problem in prior years, the progress made in the improvement of 
conditions through sewage treatment plant installations and results of 
recent observations to determine water quality in the bay area. Restric­
tions pertaining to discharge of sewage into the waters along the study 
area based on a Tri-State Compact are also presented. 

2. ~estrictio~~ against discharge of sewage. Restrictions against 
discharge of sewage are contained in the Tri-State Com,pact for Pollution 
Abatement adopted by the States of New Jersey, New York and Connecticut. 
Article VII of the Compact contains the :following provisions which are 
applicable to the waters of Raritan and Sancy- Hook Bays. These waters 
have been classified as Class A which designates areas expected to be 
used primarily for recreational purposes, shellfish culture or the de­
velopment of fish life. 

"l. It is agreed between the signatory States that no 
sewage or other polluting matters shall be discharged or per­
mitted to now into, or be placed in, or permitted to fall or 
move into the tida.l waters of the district, except under the 
folloWing conditions and restrictions: 

"(1) All sewage discharged or permitted to now into 
Class "A" waters of the district shall first have been so 
treated as-

" (a) to remove a.1l :floating solids and at least sixty 
per centum ( ~) of the suspended solids; and 

"(b) to effect a reduction of organisms of the B. Coli 
group (intestinal bacilli) so that the probable number of 
such organisms shall not exceed one per cubic centimeter in 
more than :tifty per centum ( ~) of the samples of sewage 
effluent tested by the partiall.y confirmed test; provided, 
however, that in the case o:t discharge into waters used 
primarily for bathing ~his bacterial standard need not be 
required except during the bathing season; and 

" (c) to effect a reduction in the oxygen demand of the 
sewage effluent sufficient to maintain an average dissolved 
oxygen content in the tidal waters of the district and in the 
genera.l vicinity of the point of discbarge of the sewage into 
those va.ters, ·at & depth of about five feet below the surface, 
of not less than fi:rty per centlUll ( 5afo) saturation during any 
week o:t the year. " 
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3· The Interstate Sanitation Commission which was created by the 
Compact has the authority to determine if the above provisions are compUed 
With· and to bring action in the courts to compel the enforcement of' the 
Compact. 

4. Hist?;cy of' water pollution problem. The history of the water 
pollution problem in Raritan and Sandy Hook Bays is based on information 
contained in a report submitted to the Chief of Engineers by the Second New 
York District on 29 April 1925 pursuant to Section 9 of the Oil Pollution 
Act approved 7 June 1924. This report discloses that bay waters were pol­
luted by large quantities of untreated domestic sewage and industrial wastes 
and that very few adequate treatment facilities were in existence at that 
time. Estiraates in the report indicate that ma.ny millions of gallons per 
day of raw wastes were discharged from Perth Arrlooy, South Ambay, Kea.nsbul'g, 
Atlantic :Highlands and Highlands. It also indicated that large quantities 
of untreated wastes were carried into Raritan Bay from the Raritan River. 

5. Pollution abatement measures. There hao been considerable progl'i:!SS 

in pollution abatement in the Raritan ana. Sandy Hook Bays area since sub­
mission of' the report mentioned in ·;;he preceding paragraph. Table G-1 which 
has been compiled largely from data. published by the Interstate Sanitation 
Commission lists the sewage treatment facilities ·which have been provided in 
the study area and the imme.iiate vicinity since 1928 at an estimated cost; of 
$34,490,000. In addition to these facilities, local interests propose to 
construct a treatment plant for a new housing development at Knollcroft in 
Nadison Township and.are preparing preliminary plans f'or the modernization 
and enlargement of the existing plants at Keyport and Keansburg. There are 
no communities in the study area where raw sewage is known to be discharged. 

6. Information obtained f'rom the Interstate Sanitation Cotmnission on 
10 Jtme 196o, discloses that inspections made in 1959 indicatez that the 
existing sewage treatment plants have complied With the require..Aents of' the 
Colllllli.ssion most of the time With the exception of the Keyport and Keansburg 
plants which ba.ve met the requirements about 50 percent of the time. As 
noted in the preceding paragraph, action is being taken to improve the con· 
di tions at these plants. 

7. Results of recent water quality observations. Results of three 
years ot observations to determine the water quality of Raritan Bay and 
other waterways in the vicinity are contained in a report entitled "Raritan 
River-Raritan Bay Survey'' issued in March 196o by the Chief C}lemist of' the 
tti.ddlesex County Sewerage Authority and the Principal - Public Health Engi· 
neer of' the New Jersey State Department of Health. This report presents 
data on water condi tiona in 1957 before operation of the Itdddles.ex County 
Sewerage Authority treatment f'acili ties and in 1958, 1959 and early 196o 
after commencement of operations .. One of the indices used in the survey to 
determine water quality conditions is the coliform organism density. · A 
density of 2,400 coliform. organisms per 100 milliliters is ordinarily re­
garded as the maximum acceptable for bathing purposes. 
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Table G-1 - Existi~ sewage treatment facilities 

Date 
built, 

Estimated Flow (l4 G D) _ Estimated 
Location cost average design population 

·--------------------~(~d_oll~ar~s~~-------------------s~erved 

City of Perth Amboy 

City of South Amboy 

Borough of Sayreville 
(l•liddlesex County 
Sewerage Authority) 

Borough of Sayreville, 
Melrose Section 

Borough of S~eville, 
1-iorgan Section 

Borough of Keyport 

Borough of Keansburg 

u. s. Navy Depot at 
Leonardo 

Borough of Atlantic 
Highlands 

Borough of Highlands 

Total 

1934 424,000 

191~0 135 J 000 

1958 32,655,000 

1949 200,000 

1951 300,000 

1936(a) 50,000 

1949{a) 494,000 

1943 (b) 

1926 80,000 

1928 152,000 

34,490,000 

5·4 

o.6 

36.0 

o.o4 

0.1 

o.b 

1.5 

0.01 

o.rr 

0.38 

~5.20 

10.0 

1.0 

52.0 

0.1 

0.3 

0.4 

2.0 

o.b 

o.6 

1.2 

60.4 

(a) Year of major additions or reconstruction. 
(b) Not available. 

42,000 

8,400 

299,400 

1,000 

2,000 

5,900 

5,6oo 

{b) 

3,000 

3,000 

370,300 

8. Analyses of a number of water samples taken at the mouths of the 
Raritan River and Arthur Kill shov that only 30 percent of the samples ex­
~ed during 1957 would have been considered acceptable for bathing, while 
in 1958, 62 percent of the samples would have been acceptable. In 1959, 
appro~mately 59 p~rcent of the samples exa.ruined would have been acceptable. 

9. Analyses of sa.wples obtained in 1957 from Ra.ri tan Day within an 
approximate 1, 700-ya.rd radius of the Middlesex. county Sewerage Authority 
outfaJ.l discharge point show that only '•O percent of the samples examined 
VOUld have been considered suitable for bathing purposes. In 1958, 78 per­
Celt of the samples passed bathing water standards and in 1959 some 76 
percent passed similar standards in the same area. 
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--~~-~~----------------------------------------------------

10. It is to be noted that both of the areas mentioned in parasraphe 
ti and 9 have shown a significant improvement ~n coliform density between 
1957 and 1958 end ~hat· the quality of the waters in these aJ.•ee.s remained 
substantially at the same level in 1959· 

11. Two other areas :f'UrtheJ• to the east were also examin~ during 
the survey. Ana.lyses of samples taken from one of these areas which ex­
tended across Raritan Bay from Laurence Harbor, N. J. to See;uine Point, 
Staten Island showed that 95 percent of the 1957 samples would have been 
acceptable for bathing, while in 1958 and 1959, 99 and 94 percent, ::&.·e­
spectiveJ.y, woul.d also have been suitable. This indicates that conditions 
with respect ~o coliform densities have remained essentially the same over 
the three year survey period. Samples taken from an adJacent area to the 
southeast extending approximately to Con.askonk Point revealed relatively 
low coliform densities in both 1957 and 1958. This area was eliminated in 
1959 for additional investigation in view of the findings obtained in 1958. 

12. It is to be noted that the data given in paragraphs 8 to ll do 
not include analyses of samples which showed increased coliform densities 
folloWing heavy rainfa.l.ls and subsequent surface water runoff. The authors 
of the aforementioned report indic~te that the effect is not included in 
the data as an effort was made to present base-line conditions. They also 
indicate that the sanitary significance of•the presence of the coliform 
organisms is somewhat questionable under such conditions. 

13. Recent data on water quality conditions in the more easterly 
portions of Raritan Bay and. ii?- Sandy Hook Bay are not available. However, 
it is possible that t)le wa·ter conditions there are equivalent i;o or better 
than those indicated for the areas mentioned in the preceding para,~raphs 
because of the closer :proximity to the Atlantic Ocean. 
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COOPERATIVE BEACH EROOION CONTROL AND INTERIM HURRICANE STUDY (SURVEr) 
RARITAN BAY AJID SANDY HOOK BAY, NEW JERSEY 

APPENDIX K 

ESTIMATES OF LOSSES AND BENEFITS 

I • FLOOD DAMAGm 

1. General. This section presents information on the conduct of tidal 
fiooding damage surveys undertaken in connection with the subject study, 
classification of damage data obtained during the course of the surveys, 
losses experienced during three recent major storms, and estimates o:f re­
curring damages. Supporting data developed to determine annual benefits 
trom prevention of tidal flooding and from beach erosion control due to the 
considered improvement are given in section II of this appendix. 

2. Dama.ge survel,S· In connection With the hurricane study authorized 
by Public Law 71, 84th Congress, approved 15 June 1955, a storm damage sur­
vey lJaS recently completed of' the Nev Jersey shore areas along Raritan and 
Sanczy Hook Bays, from South Ambay to Highlands. This survey was primarily 
a physical inventory of the area subject to tidal flooding. Since there 
are numerous residences of similar character in the area, a sampling method 
vas used. Estimated evaluations of' damages were based on a combination of 
data furnished by property owners, estimates by field investigators, and 
unit stage-damage re~ationships deve~oped :for simi~ar areas. Recurring 
damage data were obtained for various stages of storm waters up to an eleva­
tion 3 feet above the stages which occurred during the extratropical storm 
of 25 November 1950, which was the maximum of record storm prior to the 
hurricane of l2 September l96o (Donna). 

3· Loss classification. Damage data were recorded by classification 
and location of loss. The loss classifications ur,ed were residential, com­
mercial, public, utility, and highway. The cla·s,ji:fication of loss was aJ.so 
compiled by municipalities and subdivisions to facilitate later use in 
stage-damage and benefit estimates. 

4. The losses evaluated are confined to t&l'lgible priJDI!Ll'Y damages. 
Primary losses comprise (l) physical damages caused by inundation, and (2) 
nc:a-pbysical losses, such as cost of eVA.cuation and temporary quarters, un­
tecovered loss of business, and increa&~d cost of operation. 

5· The primary loss resulting from physical damages, and a part af'the 
related non-physical loss·, were determined by direct inspection of propert7 
and evaluation of losses by property owners and field investigators or both. 
Local. officials were interviewed in order to obtain the nature and scope of 
emet'gency measures and costs. Da.ta on loss of business were obtained from 
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owners of coJIIllercial property in the study area. The non-physical port101l 
of the primary loss is sometimes difficult to estimate on the basis ot in­
formation available at a given ·property. In areas where this condition 
exists, the non-p~sical losses were estimated by utilizing relationships 
between physical and non-physical losses as determined from damage studies 
of similar properties in the survey area and oth~r areas. In establishing 
the stage-damage relationships, allowances, based on damages which have 
occurred during recent storms, were made tor the effects of improvements 
by local interests in Madison Township, Keansburg and East Keansburg. 

6. Secondary tangible losses, consisting of flood-related losses, 
such as loss of production and wages in areas outside the immediate flood 
areas, have not been determined. Intangible losses, including loss of 
life, health, security, au~ detrimental effects upon national defense bave 
not been monetarily evalu.ated. 

7. ~ienced d.amages. The extensive damages experienced during tbe 
hurricane otl4 September 19"·, the extratropical storm of 25 November .19501 
and the hurricane of 12 September 196o, ldlich produced the maximum tide ot 
1.•ecord in the stu~ area, are indicative of the severity of losses in this 
area. Details on the ef'fecta of these storms are given in the following 
paragraphs. Additional data. on the effe~s of other storms are contained 
in appendix C. 

8. Hurricane of 14 September 1944. This hurricane caused losses 
estimated at over $2,500,000 (1944 prices) in the stu~ area. At Keyport, 
a railroad spur, and all boat· docks and piers were destroyed. The sewage 
and water plants vere flooded and a concrete bulkheNi at the water plant 
vas destroyed. Three steamboats, including the "Smithfield" (see photo 12) 
vere driven ashore. 

9· In. Union Beach, bay waters reached 500 to 1,000 feet ii!ohore. 
Artificial dunes were damaged and almost the entire beach was washed away. 
Homes and stores were flooded and a section of streetn and val.ks was wasbed 
out by wave ar,tion. 

10. ])uring this storm, flood waters reached points 1, 500 to 2,000 
feet inshore in Keansburg. Waves destroyed the steamboat pier and the 
entire boardwalk With its amusement buildings and business properties. 
The water-front street vas washed out, damaging sewer and water lines, 
Jetties, and bulkheads. Nearly aJ.l frame buildings collapsed when struck 
by heavy debris. TvelTe summer cottages were demolished. Many other homea 
vere :flooded and :turnishiDgs were damaged in tbia loca.lity .• 

ll. Tidal stages vbich exceeded bulkhead lle!ghts resulted in washed­
out roads, wal.ks, and pavements in Midt1.1E·town Township. Boardwalks in 
Ideal Beach and Port Monmouth were destroyed by waves. Homes and hotelJ 
vere :tlooded and several homes vere destroyed by wave impact. 
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. 12. FloodiDg in Atlantic Highlands extended shoreward about 500 :feet, 
ucept at one point, where b~ water penetrated 2,000 feet inshore over a 
vidth of 500 :feet. Several. piers were damaged by waves and the railroad 
tracks near the shore were washed out. In addition, water nooded homes, 
botels, stores, and the sewage treatment plant. 

13. At Highlands, the storm caused damage to streets, severs, water 
lines, and bulkheads. About 150 homes, 20 hotels, numerous stores, and the 
sewage and water plants were inundated. Several pavilions were destroyed 
b)' waves. 

14. Extratropical storm o:f 25 November 1950. This storm, which pro­
duced the second highest tide of record, caused over $2,000,000 of primar,y 
physical and non-physical damage in the study area. According to newspaper 
accounts, there was one death in Union Beach and another in Keansburg. 

15. A section of the Central. Railroad of New Jersey in South Amboy 
11&8 washed out, causing disruption of rail service in the area. In addi­
tion, several streets and homes were inundated. 

16. In the Morgan Beach and Laurence Harbor area, over 250 families 
bad to be evacuated by rowboat. Approximately 50 homes were destroyed, 
about 30 more were badly damaged, and scores of others suffered minor dam­
age to structures and f'urni shings (see photos 14 and 15) • Residential 
~es were estimated at $500,000. At Laurence Harbor, a new boardwalk 
11&8 wrecked, beach concessions were destroyed, and a new casino was heavily 
damaged. 

17. Damages to boats and boat :facilities in the Clif:f'Vood Beach­
Keyport area were estimated at $150,000. A :former Navy cargo carrier, the 
Brig. Gen. Horton, was beached near Matawan Creek and a second cargo 
carrier went aground in the CliffWood Beach area. The steamboat, the City 
ot Nev York, w~s high aground at the foot of Broadway in Keyport and at 
least 50 smaller cratt were washed into baclt yards and on the main road. 
High tides in Jti.Q.tawan Creek inundated several roadways between Matawan and 
Cli:rtvood. Portions of State Highway Number 35 were also flooded and 
traffic vas interrupted. 

18. At Union Beach, one house was completely demolished and mBily 

others were damaged. About 55 families were evacuated. A 1,200-toot 
section ot roadway and curbing on Front Street, two bridaes, the water 
plant, and numerous bulkheads were damaged. 

19. At Keansburg, where fioodwaters extended almost a mile inland, 
the borough was placed under.martial law. Residents were evacuated trom 
their homes vi th the aid ot troops and equipment from Fort Monmouth. A 
section ot the eastern end of the bo&rdwalk tor a distance of about 150 
feet was washed away, and most ot the beach concessions and amusement 
stands were destroyed or sever'ely damaged. A iru.mber ot homes and business 
establlsbmente near the beach :front were inundated and d.ama&ed· 
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20. About 200 people were evacuated in East Keansburg. At Leonardo> 
At~antic Highlanda, and Highlands, boats and piers were damaged severely by 
tide and wave action in Sandy Hook Bay. The yacht basin in Atlantic High­
lands was wrecked. The entire downtown section of Highlands was flooded, 
resultiDg in the evacuation of the residents and heavy damage to lD8llY com­
mercial establis~ents. Beach erosion was extensive, and ms:ny streets in the 
area were damaged. 

21. Hurricane of' 12 September l96o (Donna}. The maximum of record 
tides produced by this hurricane caused primary physical and non-physical 
damage estimated at about $6,000,000. Had the storm occurred about a week 
earlier, before summer vacationists-returned to their permanent homes, its 
impact would have been much greater, particularly vi th respect to the number 
of persons requiring evacuation. P~ates 2 through 4 o~ the main report show 
the extent of the flooded a.:reas. A description of the damage caused by the 
storm is given in the following paragraphs. 

22. In Madison Township, a number of bungalows in the Morgan Beach 
area had more than 4 feet of ~ter over their first floors and several were 
moved from their foundation. A 30-foot sailboat was carried over a bS¥­
front btlkhead and wedged between two homes {see photo 18). State Highway 
Number 35 was impassab~e east of CheesequaJs,e Creek and a tavern between the 
highway and the bay was severely damaged. To the east of this area, a road 
on top of a bluff vas washed out by waves underminiDg the base of the blu:f'f 
and about 70 cabins in the Laurence Harbor Cabin Colony were destroyed or 
very severely damaged (see photo 19). 

23. In Matawan '.ro-wnship, abQut 40 cabins were. destroyed or badly dam­
aged, the seaward end of a wateN'ront tavern was demolished, and a boardwalk 
in front of a swimming pool wr.~os washed away. In Keyport, several watel'lfront 
stores were flooded t•) depths up to 5 feet and numerous piers and boats were 
damaged. 

24. The Borough of Union Beach was flooded by waters from Raritan Bay 
and Chingarora, Flat, and East Creeks. Most of' the stores along the shore 
suffered heavy damage. Two houses east of Flat Creek were totally de­
stroyed and two others partially destroyed. About 100 people were_ evacuated 
when their homes were fiooded. The embankment of the Central Rai~road of 
New Jersey was washed out at several locations, resulting in a disruption 
of service in the study area. In Raritan Township, water fiooded the streets 
from the bay to about three blocks south of the railroad. MNly homes and 
au·t;omobiles suffered. inundation damage. 

25. Keansburg, where fiood waters. came inland a mile :f'rom the shore, 
was the hardest hit community in the study area·(see photos 20 to 23)· Local 
official.s estimated the damage to be in the excess of $2,000,000 vi th dam­
age to municipal property over $250,000. This is in substantial ~eement 
with an independent estimate r)f about $2,700,000 made by the New York 
District. Water came over the beach and up Way Cake Creek as far as the 
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railroad. In the Point Comfort amusement area, outside the limits of the 
recently placed beach fill, most o-r the concessions were destroyed or·· 
severely damaged by wave attack and tidaJ. inundation. Along the rest of 
tbe shorefront, where fill had been placed, the beaches were overtopped by 
bigh tides resulting :ln tht~ inundation of thousands of homes and business 
establishments. Bovever, these beaches were successful in breaking the 
storm waves and thtJre was little damage caused by wave attack in this area. 
JAlring the storm, five buildings were destroyed by fire when fire-fighting 
equipment could not reach them because of flooded streets. About 800 
persons were evacuated from their homes. State police aid vas required to 
prevent looting in the borough. 

26. The western portion of Middletown Towship experienced severe 
damage. The beaches in East Keansburg were overtopped and many homes were 
damaged. Near Pews Creek, two homes were total..l.y destroyed and the bridge 
over the creek was washed out. Over 400 persons were evacuated from homes 
in East Keansburg and Port Monmouth. In Port Monmouth and Belford, where 
a number ot homes were severely damaged, prevention of looting became a 
major police problem. In Leonardo, the jetties at the State marina were 
damaged and the homes along the shore suffered minor damage due to flooding. 

~. At Atlantic Highlands and Highlands, boats and piers were severe}T 
damaged by the storm. In Highlands, water vas 4 to 5 f'eet deep on the main 
street and a great number of stores and homes were flooded. Newspapers 
carried reports of' raw sewage floating in the borough streets. A bulkhead 
recently constructed by the State vas flanked by the tide and the street 
behind the bulkhead was washed out • ' 

28. Recurri.Dg d.amages (1.96o prices). It is anticipated that condi­
tions in the study area will be restored substantiaJ.l.y to thoQ!t existing 
prior to the hurricane of 12 September 1.960 (Donna) incl.uding replacement 
of structures and :raciliti~s destroyed during the storm. On this basis it 
is estimated f'rom the stage-d.aDJaee curv!!s (figure K-3), which were developed 
immediately prior to hurricane Donna, that the recurrence of' the maximum 
tidal heights which accompanied this storm would cause $7,300,000 of pri.mar;y 
peysical and non-pbysicaJ. damage, of which about two-th1.rds would be resi­
dential. It is to be noted that the stage-damage curves include the effects 
of possible occurrence of some storms during the summer vacation period when 
the activity in the. study area is greatest. The lesser damage vhi ch re­
sulted !'rom the SepteiJiber 196o storm given in paragraph 21 is due to the 
tact that it occurred atter the summer season. The primary pcysical and non­
peysical damages which would result :fran occurrence of the design storm 
surge at time of predicted mean tide are estimated at $12,000,000. The dam­
ages which would result from occurrence of' this storm surge at time of high 
tide would be almost doubled. 

II. ANNUAL BENEFITS FROM CONSIDERED IMPROVEMENT 

29. General.. Benefits which are evaluated in the folloWing para­
graphs are based on (1) prevention of primary damages trom tidal flooding, 
(2) land to be saved !rom erosion, (3) recreational benefits trom additiOD&l. 
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beach uae, (4) decreue in -.iDtaace CORS of existing beach StNcturea1 
and (5) prevention .of eroaicm 4Amase. Item (1.) was considered as ent1reJ.7 
applicable to the hurricane protection pbAse of the considered improvement, 
since any segregation of this benefit between shore and hurricane pro­
tection would have a negligible effect on the project economics and would 
necessarily be based on tenuou.s assumptions. Items (2) through (5) apply 
only to the beach erosion control phase of the improvement. It should be 
noted that tabl.e K-3 and subsequent tables include estimates of beach 
erosion control benefits ·tor an improvement at Leonardo, which was later 
found to be uneconomic. Tota.ls in these tables are therefore given With 
and without the improvement at Leonardo. No estimated benefits are given 
for improvements in the other areas which have been :f'ound to have a very 
l.ov economic justification on the basis ot a prelimintu-y eva.luation. The 
evaluated benefits are based on present (November 1.96o) price levels. Land 
enhancement benefits have not been evaluated since there would be little 
new or higher use of the land in the study area as a result ot the con­
struction ot the proposed protective works. Most, if not all, of the 
enhancement of l.and values in the study area would be due to prevention ot 
physical damage and improvement in conditions of beach use, benefits :trom 
which have already been evaluated. A1Jy additional enhancement benefits 
would be negligibl.e. The hurricaDe protection would al.so result in a re­
duction ot l.oss of lite. Benefits from elimination of scare costs in 
connection vi th hurricanes have not been evaluated, since they would have 
a minor effect an the proJect economics. Details on the computation of 
these benefits are discussed in the following paragraphs. 

30. Prevention pt primary fiood d.a.u!ges. The hurricane protection 
phase ot the considered improvement voula. result in a total reduction of 
flood da.znages duriDg the design hurricane ot $6,560,000 consisting ot 
$5,930,000 in the Borough ot Keansburg and East Keansburg; $310,000 in 
Laurence Harbor; and $320,000 in Morgan Bea.ch. A description of the method 
used in arriving at an estimate 9f benefits from preventioo ot damages 
from tida.l inundation is contained in the folloWing paragraphs. 

31· One of the most difficul.t tasks in arriving at a.n estimate ot 
average annual beneti ts :f'rom prevention of tidal inundation is the develop­
ment of an extreme high tide frequency relationship. This is due to the 
l.ack of tide data for past storms, the difficulty of predicting the fre­
quency of occurrence of rature hurricanes and other maJor storms and the 
uncertainty as to the future rise of sea level.. Therefore, in preparing 
the composite tide trequenc.y curve shown in figure K-1., use was made of 
all available information having a bearing on this matter. At the inceptiOD 
ot the study, it was found that the storm tides for a particular storm were 
noticeably different at the eastern and' western ends of the study area. It 
vas :f\uther noted that the higher tide did not &lvays occur at the same end 
of the bay. This was due to a number of reasons, including the type ot 
storm and its path. In add1 tion, i:t vas found that extreme high tides re­
sulted from tvo causes, hurricanes and other tropical. storms and extra­
tropical storms. 
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32· Available tide data for San~ Book, and Perth Ambr:P.T, New Jersey 
at the eastem end and western end of the stuey area, respecdvely, for 
the period 1939 to 1958 were utilized to develop the lower part of the 
curve in figure K-1. From these tide data, four curves were draw, giVing 
the frequency of high tides at Perth Amboy and san~ Hook, separately for 
tropical and extra tropical litorms. The plottiDg positions tor the ma.xiDilm 
of' record tides caused by the hurricane of 12 Sept;ember 196o (Donna) were 
computed on the basis of a 67-year period, since the tide caused by this 
storm at Fort Hamilton, vbich has the longest tide record in the vicinity 
of the. study area, was the highest recorded since the gage w.s placed in 
operaticn in 1693· It has been determined that there is good correlation 
between the tides in Raritan and Saney Hook Bqs 811d the tide at Fort 
Bam:llton. The aforementioned curves were averaged to obtain two str.ge­
frequency curves, one tor tropical storms and the other for extratropical. 
storms, which are considered to be representative tor the entire stu~ area. 

33· To obtain the upper part of the tropical storm curv-e, use was 
made of the hurricane central pressure frequency relationship for latitude 
4l<>tf developed by the u. s. Weather Bureau and contained in its "Report on 
Hurricane Frequency Studies" dated 12 February 1957 and memorandum BUR 2-1 
dated 18 June 1957 (see figure c-2 of appendix c) and the estimated hurri­
cane surges contained in "The Prediction of Hurricane Storm-Tides in New 
York Bay" by Ba&il w. Wilson, published by the Agricultural and Mechanical 
College of Texas in October 1959. The results obtained from the Weather 
Bureau data were diVided by three in ~ Ving at the upper part of the 
tropical storm frequency curve. This was considered reasonable in view of 
the tact that the stu~ area is a:t:f'ected by storms passing through oncy 
about a 65-ml.le wide portion of the 200-ml.le Vide band used by the Weather 
Bureau f'or the hurricane central pressure frequency relationship (see :f'igmoes 
c-1 and C-2 of appendix c) and therefore the frequency for the stu~ area 
may be expected to be onl.y one-third of the frequency for the entire band. 
The upper part of the extratropical storm frequency curve was obtained by 
extrapolation of the computed data. The :final. :frequency curve shovn on 
figure K-1 was obtained by adding together the frequencies for tides caused 
by both tropical 8Dd extratropical. storm&. This figure also shows fre­
quency curves for high tides separately tor tropical and ext.ratropical 
storms. It is to be noted that elevations on the figure rater to mean sea 
level, which is the average condition for astronomical tide• 

34. A comparison of the frequency relationship presented in the pre­
ceding pangra.ph vi th the storm frequency developed from historical records 
indicate& that the relationship is reasonable. A check was made of the 
frequency of a storm tide of 9 feet which is equivalent to that produced by 
an unusual.ly severe storm. The frequency of such a storm is 3.6 pe:•cent 
{see table C -4 ot appendix C) which compares reasonably well v.:l. th the fre­
quency of 5·0 percent for a tide of 9 teet as given in figure K-1. 

35· Figure K-2 sbovs the ammal mean rar:~ge ot tide and annual mean 
tide levels at J'ort Hamilton in the general Ticinity of the stu~ area trom 
1893 to 1959· The :former indicates the changes in the mean range of tide 
in accordance with the normeJ. 19-yea.r cycle. Although the average rate of 
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rise ot meua tide lnel. (sea level) d.ur.l.Jlg this 67-year period was about 1. 
foot per century, tbe rise during tbe last 30 years bas been at the rate ot 
2 feet per century. ·r:r this rate were to continue, mean sea. level at the 
end of. the assumed 50-year life of the considered improvement would be 1 
foot higher than at present. However 1 in view of the uncertainty as to the 
future rise of sea level and the lack of other firm data on extreme high 
tide frequency, the effect of the possible continued rise of sea level was 
not included in the tide frequency curve shown in figure K-1. 

36. Figures K-31 and K-3& show the stage-damage curves for damages due 
to tidal inundation tor the individual. collll!DlD.ities in the study area. 
Stage-damage re.iatioos for these communities, broken down between primary 
pb3sicaJ. and primary non-peysica.l damages, are given in table K-1. The 
stages referred to above do not include wa.ve run-up, but the effect of run­
up is included in the damages. No evaluation of physical ~amage to vebicl.es 
either unde~ or parked has been made. 

'!7. The correlation of the above-mentioned tide :trequency data and 
tJtage-damage data resulted in a damage-:trequency relation, which was con­
·verted to equivalent annual damages by mathematical integration. By use 
ot this method, the average Bllllual losses in the study area under existing 
.conditions up to the level of a standard pro:)ect hurricane, was estimated 
as $1,0'73,700 as given in table K-2. 

38. The average annual benet! t from reduction of tidal inundation 
damages as a result of .the considered improvement was taken as the average 
IIDDual damage from flooding eliininated up to an elevation of 10.4 teet 
above mean sea level, Vtuch·is the design surge elevation. Benefits were 
not cl&imed for the occurrence of the design surge coincident w1 th a stage 
ot tide above mean sea level, since there is an equal cbance of this surge 
occurriDg when the predicted tide will be below mean sea level. This 
azmual benefit totaling $36o, 500, consists of $lJ.,lOO at Morgan Beach, 
$23,700 at the Laurence Harbor Cabin c'olony and $325,700 .in Keansburg and 
Bast Ieansburg. · 

39. Land to be saved trom erosion. Under the considered plan of im­
provement, sufticient direct fill and nourishment vou.ld be provided alaog 
the shores of Madison and .Matava.n Townships, Borough of Union Beach and 
Leonardo to eliminate loss of land due to erosion. The annual value of 
land to be saved from erosion which is estimated at $8,300, excluding 
Leonardo, as given in table K-31 is based on the average annual. rate of 
recession of the shore during the period 1836 to 1886 With the effect of 
present shore structures considered and present (May 196o) land values. 
The shore line chaDges during this period are sho~ an plates 5 to 7 of the 
main report. The benefit to the public shores his been taken as a public 
benefit, and the benefit to private shores was taken as a private benefit. 

4o. Recreational benefits trom' additional beach use. Since the 
beaches in the study area are inadequate tor present recreational use the 
accomplishment of the cmsidered beach erosion improvements would result 
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City of South /o.obo7 

Boroulh o! Sayrevi11o(b l 

Kadieon Township 

6,000 

Horgan Beach 3,300 

l£uranco llatt>or Callln Ooloq 0 

Matawan Tomobip(c) 5,500 

Borough ot Keyport 0 

Borough of Union Beach 44,400 

Raritan Township 12,600 

Borough of Keansburg 1.4,000 

Middletown Township 

.East Keansburg 

Port Monmouth 

Bel!ord 

Leonardo(d) 

Atlantic 1\ighlando 

Highlands 

Total 

7,200 

0 

0 

65,000 

l62,ooo 

0 

600 

500 

0 

200 

0 

6,800 

1,900 

1,000 

300 

0 

0 

0 

0 

45,000 

56,800 

Tab1o K-1 • Pril!m !!hnical. VI!! non·pbniC!l !l!!!y!t trot !.mpd&t.iop 
(In dolloro) 

Stage in feet ~oTe aean aea level(a) 

10 

Phxsical Non-llhYsical ~ Phnical Non-E!hzsical ~ Phxeicd tion-phraical ~ 

6,000 

4,600 

),BOO 

0 

5,700 

0 

51,200 

14,500 

15,000 

8,000 

0 

0 

0 

0 

38,000 b,700 

14,300 1,300 

17,000 1,900 

14,100 16,900 

28,400 11,500 

9,000 4,000 

119,500 14,500 

34,800 5,000 

2)0,000 20,000 

53,000 

22,000 

l,OOU 

12),000 

25,000 

5,000 

16,000 

800 

~0,000 

44,700 97,000 11,000 108,000 

15,600 28,000 1,800 29,800 

18,900 27 ,)00 ),600 30,900 

31,000 98,700 16,900 115,600 

39,900 90,600 17,100 107,700 

1),000 47,500 10,000 57,500 

1)4,000 )21,400 40,500 361,900 

39,800 90,900 12,600 103,500 

250,000 1,51),600 112,000 1,625,600 

58,000 

)8,000 

1,800 

143,000 

25,000 

242,)00 

n,ooo 

5,500 

290,000 

65,000 

19,400 

58,000 

1,000 

30,000 

0 

261,700 

1)0,000 

6,500 

320,000 

65,000 

181,000 

43,800 

57,000 

289,100 

243,800 

91,000 

591,700 

177,600 

2,6)5,400 

5)8,800 

155,000 

13,200 

)68,000 

104,000 

110,000 295,000 100,000 395,000 775,000 160,000 935,000 1,095,000 

218,800 1,024,100 223,600 1,247,700 3,764,800 493,900 4,258,700 6,584,400 

13,900 194,900 27:<:,000 15,800 

2,100 45,900 58,500 2,300 

6,300 63,300 302,700 9,000 

16,900 306,000 289,100 16,900 

19,000 262,800 318,800 19,900 

14,000 105,000 1,22,000 17,000 

64,200 655,900 1,060,400 112,800 

21,900 199,500 286,600 :32,900 

188,200 2,82),600 3,892,500 254,700 

41,300 

126,000 

1,100 

35,000 

0 

580,100 

2810000 

14,300 

403,000 

104,000 

904,500 60,300 

255,000 169,000 

24,100 1,200 

422,000 39,000 

143,000 

207,000 1,)02,000 1,)50,000 2)5,000 

756,900 7,341,)00 9,701,200 985,800 

(a) Does not include wave run-up, but the effect of run-up is includ.ad ~· ~h~ ~ge. 
: !., 

(b) Includes only that portion of the borough of Sayreville which borders Raritan Bay. 

(c) Includes the portion of Madison Township adjoining Whale Creek. 

(d) Includea damage to the United States Navy Depot. 

287,800 

60,800 

311,700 

306,000 

3)8,700 

1)9,000 

1,173,200 

319,500 

4,147,200 

964,800 

424,000 

25,300 

461,000 

143,000 

1,585,000 

10,687,000 

K-8 

364,000 

73,600 

309,000 

289,100 

358,600 

139,500 

1,590,300 

467,700 

5,124,900 

1,339,200 

353,000 

36,000 

470,000 

180,000 

1,575,000 

12,669,900 

ll 

lolen:phvsical 

17,500 

2,500 

11,100 

16,900 

19,900 

20,000 

157,400 

50,400 

)28,100 

87,000 

194,000 

1,700 

41,000 

0 

)81,500 

76,100 

)20,100 

)06,000 

378,500 

159,500 

1,747,700 

518,100 

5,453,000 

1,426,200 

547,000 

37,700 

511,000 

180,000 

260,000 1,8)5,000 

1,207,500 1),877 ,400 
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Table K-2 - Esti~ted average annual losses 
f'rom tidal inundation (dollar:!l 

Section 

Cit7 ot South Ambo.1 

Borough of S&,yreville (a) 

Madison ToWnsbip 

Laurence Harbor Cabin Colony 

Matawaa Tovnsbip(b) 

Borough ot Keyport 

Borough ot UJlian Beach 

Raritan T011llsbip 

Borough of Keansburg 

Middl.etolm. TOVAship 

East Keansburg 

Port )k)nmouth 

Belford 

Leanardo 

Atl.antic Highlands 

Amlual. 
losses 

15,300 

27,700 

31,4oo 

12,200 

123,8oo 

36,8oo 

354,500 

79,000 

35,000 

2,000 

63,000 

15,100 

238,700 

1 1 C1131100 

(a) Includes cml..Y that portion ot ~he Borough of 
Sqrfl'lille vbi<lh borders Raritan :say. 

(b) Incluc1es the portion of Madison Township 
a4Join1.Jig Whale Creek. 
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Tabl.e K-3 - Estimated annual. bene:f'i t :f'rom l.and to be saved 
:f'rom erosion as a resul.t o:f' shore I!rotection 

Distribution o:f' azmual benefit ~dollarsl 
Pr1 vate benef! t 

Acres Value Annual Public bene- Private shore Pr1 vate shore 
Section per yee:r per acre benefit fit to pub- with Plblic with no pub-

{dollars} {doll&rs} lie shore benefit lie benefit 

Madison Township 

Morgan Beach 0.01. 7,000 l.OO 0 0 1.00 

Thence to Laurence Harbor 0.1.0 7,000 700 700 0 0 
Cabin Col.~ 

Laurence Harbor Cabin Colcmy o.o6 7,000 4oo 0 4oo 0 

Seidler's Beach 0.12 7,000 Boo 0 800 0 - Knol.lcro:tt o.o6 7,000 400 0 4oo 0 ... 
• 

Thence to Wbal.e Creek o.cn 1,000 ~00 0 ~QQ 0 

SUbtotal 0.42 2,900 700 2,1.00 1.00 

Ma.tavan Township 

Cl.if':f'vood Beacb ·~abin Colony 0.27 8,000 2,200 0 2,200 0 

Thence to Matawan Point 0.1.5 8,000 1.,200 0 1.,200 0 

Subtotal 0.42 3,4oo 0 3,4oo 0 

Borough o:f' tJnion Beach 0.22 9,000 2,000 800 200 1.,000 

Middletown Townsbii 

Leonardo 0.21. 92000 l.z900 500 4oo l.lOOO 

Total 1..27 1.0,200 2,000 6,1.00 2,1.00 

~ ~ excl.ud1ng Leonardo) l..o6 82300 l.l500 5,z700 l.zl.OO 
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in recreational benet1ts to the public from additional beach use. Due 
to the complex nature of the New York Metropolitan region, in· which the 
study area is located, it ws found that the usual methods of' estimating 
additional beach use as a result of' improved beaches were not entirely 
applicable to this study. To estimate the beach use af'ter the completion 
of the proposed improvement, the daily peak load for each beach in the 
study area was computed by using the capacity of' the beach after improve­
ment based on 75 square feet per bather, which studies have shown to be 
the maximum desirable beach density, adjusted to allow for the accessi­
bility of' the beach to centers of' popul.at1.on, available recreational 
facilities, and relative popularity of the beach in attracting bathers, 
as well as the effects of' nearby competing beaches. The beach densities 
e.s a result of this adJustment varied trom 750 &quare feet per bather in 
some areas of' Madison and Matawan Townships to 150 square teet per bather 
at many of' the more accessible and attract! ve beaches in the area. The 
seasonal. attendance vas then computed using a 90-~ season w1 th the 
average daily attendance equal to one-third of the maximum. 

41. The results of the above computations g1 ve a peak daily load of 
30,000 bathers for the entire study area and a seasonal load of 900,000 
including the attendance at the recently improved beaches in Keansburg and 
East Keansburg. It was found that the application of the above method of' 
computation to the beaches at Keansburg and East Keansburg yielded a re­
sult which ~reed closely with previous estimates of seasonal attendance 
at these beaches. It shoul.d be noted that the population of Middlesex and 
Monmouth Counties plus Essex, Hudson a.nd Union Counties, all of which are 
about one-hour travel time from the study area by auto, is over 2,800,000. 

42. The present azmual u~e or the beaches in the study area is esti­
mated at 54o,OOO visits. The anticipated increase is therefore 36o,OOO 
including Leona.rdo (31t8,8oo excluding Leonardo). Considering the economic 
condi tiona and the beach ownership in the ·study area and the degree of' the 
&Dticipa.ted public benefit per bather, the net recreational value per 
person ror be&.ch use is evaluated at $(>.35, which is considered to be 
equivalent to the charges tbat would probably be made if the beaches were 
pr-lvately owned and operated. Based on the foregoing, .the recreational. 
benef'i t s from the proposed improvement, excluding Leonardo, total $121, 900 
as given in table K -4. 

4 3. Decrease in maintenance costs or exl sting beach structures. The 
restoration of' protective and recreational beaches at the various locali­
ties would result in a decrease in maintenance cost of' a number of' existing 
bulkheads and groins. Based on data obtained on the maintenance costs of' 
shore structures, it is estimated tbat the annual. maintenance costs of these 
structures would be reduced by $0.50 per linear foot. The reduction in 
maintenance of' publicly-pvned and pri vatel.y-owned structures were considered 
public and private benefits, respectively. The benefits resulting from 
this decreased maintenance cost, Which total $3,200, excluding Leonardo, 
are given in table K-5· 
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Table K-4 - Esti-.ted ammaJ. public recreational benefit 
tram additional beach use as a result or 

· shore ,Erotection { dollars1 

Distribution of benefit 
Section .Annual Public Private 

benefit shore shore 

Mad! son Township 

Morgan Beach 9,000 9,000 ·0 

Thence to Laurence Harbor Z"{,700 20_, 00<' 7,700 
Cabin Colony 

Laurence Harbor Cabin Colony 4,200 0 4,200 

Seidler's Beach 23,6oo 0 23,6oo 

Knollcro:f't 2,3QO 0 2,300 

Thence to Whale Creek 2,700 0 2,700 --
Subtotal 69,500 29, .')()() 40,500 

Matawan 'l'ownship 

Cliffwood Beach Cabin Colony 39,300 0 39,300 

Thence to Matawan Point 4,300 0 4l3QQ_ 

Subtotal 43,6oo 0 ~~3,6oo 

£k>~h o:f U"Aion Beach 8,800 7,000 1,800 

~let own Townshi_p_ 

Leona.rdo 4z300 4z300 0 

To·ta.l 126~200 4oz300 85,900 

Total (excluding Leonardo) 121,900 36,000 85,900 
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Table K-5 - .ADnU-111. benefit from decrease in maintenance coats of ex::tsti~ structures 

Letlgth of structu.res ~feet) AmlUal. benefit {dollarslt&J 
Private shore w"'ith Private Pr1 vate shore vith Private 

public benefit shore, Jl!:!bllc benefit !lhore, 
Section Public Public Private no public Public Public PriV&te no public Total 

shore structure structure benefit shore benefit benefit benefit 

Madiaon TownshiE 

Morgan Beach 964 0 0 0 500 0 0 0 5~ 
Thence to Laurence 709 B55 0 0 4oO 4oo 0 0 Boo 

Harbor Cabin Coloey 

Laurence Harbor Cabin 0 675 B6o 0 0 300 400 0 700 
Colcmy 

Se:!.dler' s Bet>.cll 0 0 44o 0 0 0 200 0 200 

- Knollcroft 0 0 0 0 0 0 0 0 0 
~ Thence to Whale Creek 0 0 " 0 0 0 0 0 0 - ..., 

Subtotal 1,673 1,530 :'...,300 0 900 700 6oo 0 2,200 

Matawan Townsbi~ 

Cll:f'fwood Beach Cabin 0 0 350 0 0 0 200 0 200 
ColOJJY" 

Thence to Ma.ta'Wll. Point 0 0 0 0 0 0 0 0 0 

Subtotal 0 0 350 0 0 0 200 0 200 

Borough of Union Beach 1,056 0 0 500 500 0 0 300 Boo 
Middletown Town.shiE 

Leonardo 0 'P,O 0 510 0 200 0 300 500 
Total 2z729 1 2900 1 2 650 1 2 010 12400 900 Boo 6oo 3z70C! 
Total ~ excludi!!ej Leonardo l 2 2729 l.z530 1 2650 500 lz4oo 700 Boo 300 32200 

(a) Computed on basis of 50 cents per :toot of structure. 
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44. Prevention of erosion cta..ge. Several areas in Madison and 
Matawan Townships have experienced severe bluff erosian caused by waves 
attacking the base of the bluffs and undermining them. This erosion, if 
allowed to continue, will cause the destruction of a number of buildings 
and se-Veral streets together with the appurtenant utilities. The pro­
posed protective beaches would break the vaves before they reached the 
bluff' and thus prevent thea•~ losses. The annual 'benefit was computed by 
amortizing the replacement cost of the threatened structures over the 
fitty·year life of' the project. The benefit to private buildings along 
private shores was taken as a private benefit. The total bene:fi ts, 
amounting to $3,700, are given in table K-6. Since, as is noted in para­
graph 24 of appendix H, the recommended fill section for bluff areas is 
the most economic method of' providing the m.:lni:mum degree of shore pro­
tection, these benefits result d:t.rectly :from meeting the minimum beach 
erosion control needs. 

45. S~. Table K-7 gives a brea.ktlown of the ~137,100 benefit 
from shore protection, which excludes Leona:rdo, including a separation 
ot the benefit between .:t>ublic and private interests. A :final 8W!I.QEl.l")" of 
all benefits totaling $497 ,6oo, excluding Leonardo, is given in table K-8. 
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Table IC-6 ... Bst1Dil.ted 8IIIIU&l belle1'1t t.raa prenDticm 
ot erosicm. dal!ses (dOllars) 

Bstimted 
Section total Annual 

aamase benefit 

Madiscm Township 

Morgan Beach 0 0 

Thence to Laurence Harbor 15,000 500(a) 
Cabin Colony 

Laurence Harbor Cabin Colon;y 0 0 

Seidler' s Beach 0 0 

Knollcrof't 45,000 1,6oo(b) 

Thence to Wbale Creek 0 0 

&'ubtotal 6o,ooo 2,100 

Matawan Township 

Cli:f'1'wood Beach Cabin Colony 0 0 

Thence to J.1atawan Point ~,ooo 1,6oo(b) 

Subtotal. 45,000 l,6oo 

Borough of U'n1.on Beach 0 0 

Middletown Township 

Leonardo 0 0 

Total 105,000 3,700 

(a) Public beneti t to publ.ic shore. 

(b) Pr1 vate benet! t to private shore opeD to public use. 
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TMle It-T • ~ ot _.__. ~ ~'• tr<a .... i!!!!...U<* !aollanl} 

-'it rr..~ ........,._.._ 
to btl- tr<a a.er-tiCIItlOI. --·of ~Scaot 

llect 1011 - it- ft'Orlca -tlta !•l at....- -.. ~ All~t. 
t\liiiic til .... Milo Pii!O!Io til-· liiiiio 1""*'• .-no ~~n-.. !Oiiit 

llorp!! Beat:h 

l'lll>llc ohore 0 0 9,000 500 0 0 0 9,500 0 9,500 
Prhato abo" vttb I'Qbllc 'belletlt 0 0 0 0 0 0 0 0 0 0 
Prhate ~ vttb DO poblic 'bellltlt 0 100 0 0 0 0 0 0 100 100 
Total ~ m ~~ 51)5 ~ ~ ~ ~.500 lilll ~.liilll 

TOtal E!!blio OD4 2r1vate balo_tlto 100 2,000 :!!1!! 0 2a6oo 

'l'besloe to l.oourenoe Ral1>or Coblll Co!!!ll 

l'llbUc ohore 700 0 20,000 1100 0 500 0 21,6oo 0 21,6oo 
Prln.to ohore vttb public bmetlt 0 0 7,700 !too 0 0 0 11,100 0 8,100 
Private ohore Vltll DO poab11c b<llefit 0 0 0 0 0 0 0 0 0 0 
Total 100 .0 ~.700 8oo 0 500 0 ~.100 0 ~.100 

Total public OD4 private balotlh 100 ~.100 8oo :!!1!! ~.roo 

....._ .. H&rbor Cobin Co1!!!l 

l'llblio ohore 0 0 0 0 0 0 0 0 0 0 
Prhate obore vUb public benefit 0 looo ,,200 300 looo 0 0 ,,500 8oo 5,300 
Private obore Vlth DO poblic b<llefit 0 0 0 0 0 0 0 0 0 0 
Total 0 !too ~.200 300 looo 0 0 ~,500 - 800 5,;12!! 

Total E!!bUo OD4 prlnto benento --~ 4 200 700 0 5,lQ!! 

8e14ler' • Beach 

l'lll>Uc olio,... 0 0 0 0 0 0 0 0 0 0 
PrlT&te ohore Vltb publio benefit 0 8oo 23,6oo 0 200 0 0 23,6oo 1,000 2~,6oo 
Prlnto ohoro Vlth DO public benefit 0 0 0 0 0 0 0 0 0 0 
Total -o----aoo- "2T,600 ~ ~ ~ 0 23,600 1,000 24,600 

Total public OD4 prlnte b<llonta 8oo 23,6oo '200 0 21o,6oo 

KDOllorott 

l'lll>lic ohore 0 0 0 0 0 0 0 0 0 0 
Private obore Vltb public ba:~efit 0 1100 2,)00 0 0 0 1,6<.<1 2,300 2,000 ,,)00 
Private abore with no P'olbl.le beDettt 0 0 0 0 0 0 !! 0 0 0 
Totol 0 1100 2,)00 0 0 0 1,600 2,)00 2,000 ~.)00 

Total E!!bllo and J!rlvate b..,.tlt! looo 2,300 0 1,600 ~.300 

'l'balce to 1/b&le Credt 

l'lll>Uc ohore 0 0 0 0 0 0 0 0 0 0 
Prlnte obore vUb public benefit 0 500 2,700 0 0 0 0 2,700 500 ),200 
Private ohoro ~ttb DO public b<llefit 0 0 0 0 0 0 0 0 0 0 
Total -0--- 500 2,700 0 0 0 0 2,700 500 3,200 

Total public~ prlvato_~efito 500 ~iJOO 0 0 ~ 

Cllttvooc! Beach Cobin Col2!Jl 

Publlc 11bore 0 0 0 0 0 0 0 0 0 0 
Private obore Vltll public benefit 0 2,200 39,300 0 200 0 0 ]9,)00 2,400 ~1,700 
Private obne vtth no publlo b<mefit 0 0 0 0 0 0 0 0 0 0 
TOtal 0 2t200 ]9,)00 0 200 0 0 ~ 2,400 ~1,700 

Tc~,j,)_ public and prlvt.te bcoetite 2,200 l2o300 200 0 ~00 

Tbenee to Matava.n Potat 

PuhUc ahore 0 0 0 0 0 0 6 0 0 0 
Private "bore with public benefit 0 1,200 ~.)00 0 0 0 l,6oo 4,)00 2,800 1,100 
Private Gbore vtth no publlc beoent 0 0 0 0 0 0 0 0 0 0 
Total 0 1,200 ~.300 0 0 0 ..!t6oo ~ )00. 2,8oo 7,100 

Total public OD4yrlvate bmento 11200 ~.)00 0 1,6oo 7,100 

Boroup ot UDl.a> Beach 

,.,.blie obore 8oo 0 7,0:1) 500 0 0 0 8,)00 0 8,300 
Private ohore Vlth public 'bellltlt 0 200 1 •:·..o 0 0 0 0 1,8oo 200 2,000 
Private oho,... vtth no pUblic -•tlt _o __ l~-- 0 o ~--o ____ L_ __ o ____ ~.lJ~ 
Total 8oo 1. 200 818oo 500 YJO 0 0 J8.!!I!L_ 1,:!!1!! ll.o=. 

Total l'!!!!lic OD4 E!:!n.t• 'belllfito ......&~------ !!...6£1?. 1100 0 _______ J:l_._~ 

~ 

Public ohore 500 0 ,,)00 0 0 0 0 ~.600 0 '·= Private obore vtth pUIUc -•nt 0 1100 .o 200 0 0 0 200 1100 
Pr1 ?at o ohore V1 tb DO poahllc -fit 0 _____!..,000 0 0 )00 0 0 0 ____!j.lQ!!._1~ 
Total :!!1!! 1,1100 '·!!!! . 200~--~----0_..J.!!!!J 1,700 6,700 

Total public Nld rov.to bmefito 1,2QQ ~.)00 :!!1!! 0 6,700 

01"111111 total public OD4 prlnote benento 10,200 126,200 ),700 3,700 1~3,8oo 

01"111111 ~otal (oxclu41116 Leontordo) G1 300 121,900 3,200 3,70: 1JI 1100 -----
(a) All rccrcatlonA\ l>oncfHa :>rc [>Ubllc. 
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---------------------------------------------

Table K-8 - 8'1~ of estimated annual benefits from 
sho~e and hurricane ~rotection ~dollu.rs1 

Shore Hurricane 
Section protection protection 'l'otal 

benefits berlefits benefits 

Madison Township 

Morgan Beach 9,6oo 11,100 20,700 

Thence to La~ence Harbor 29,700 0 29,700 
Cabin Colony 

Laure·o.ce Harbor Cabin Colony 5,300 23,700 29,000 

Seidler's Beach ~!4,6oo 0 24,6oo 

Knoll croft 4,300 0 4,300 

Thence to Whale Creek 32200 0 3z200 

Subtotal 76,700 34,800 lll, 500 

Matawan Townshi~ 

CliffWood Beach Cabin Colony 1a,7oo 0 41,700 

Thence to Matawan Point 7zl.OO 0 7 ,1:22._ 

Subtotal 48,800 0 48,800 

Borough of Union Beach u,6oo 0 ll, 6oo 

Boro!!6h of Keansb~ and East c 325.700 325,700 
Keansbur~ 

Leonardo 6,700 0 6,700 

Total 143,800 36ol500 5oJ~,300 

Total ~ exc1udi~ Leonardo~ 137 2100 36oz500 497 z6oo 
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CClle-IICUr ..... 
----~ ... HAIIIMHIM ... ...,...,. 
,_YOI~ 
~toa: IILAND 
.lltiiOHI' 

• 

C. M. Duke 

U. S. DEPARTMENT OF' COMMERCE 

BUREAU OF PUBLIC ROADS 
REGION ONE 

•• o. Ia 1749 
Tnntoa, ... Jeraey 

July 7, 1960 

Colonel, Corp a of JDa1aeen 
Dtatriot Jaaia .. r 
U.S. ArrrJ BDaiaeer Dbtriat, Row York 
111 laat 16th Street 
..., York 3, Jaw York 

Pl .... refer to your letter, bfenaoe IV.BGS, dated Jaae 17, 1960, 
nlatift to a report dealiq with M&c1a eroaioe OODtrol aM 
harricau protectioa of the area alOill laritau U4l Jalldy Buok 
Jaya between Soutb Allboy aad Biahlanda, lew Jeney • 

..., Jeney Btp.ya 35 aDCl 36 al"e a ~art of oul" Federal-aid 
ayat .. wn Which coa.tr.atioa and .. tuteaaaoe al"e perfo~ by 
the ._ Jeney State BiJbvay Depart.aeut with or without Pe4era1-
aid. Arty ~baD&•• ia aoutruotion oa the redenl-~&id ayat .. aJld 
iu which tu Janau fif Public JlofJda baa participate4, will be 
au ject to oal" apprnal after tbe State' • appro"Al. 
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DEPARTMENT OF 
HEALTH, EDUCATION, AND WELFARE 

REGIONAL OFFICE 

N&IC HIEAL TH -fltVICE 

District Engineer 
Corps of Engineers 
u.s. A~ Engineer District, 

Bew York 
111 East 16th Street 
Bev York 3, N. Y. 

Dear Sir: 

REGION t I 
4.2 BROADWAY v 

NEW YORK 4. N.. - Refer to: 24: SE 

August 3, 1960 

Ret,~rence is made to your 1ette1· ot June 17, 1960 requesting 
owr. cammenta concerning proposed beach erosion control and hurricane 
protection along Raritan and Sandy Book Bays. 

We have reviewed this project with the New Jersey Health Depart• 
ment and they can see no reason why· this proposal should have any adverse 
affect on their water supply or pollution control program. 

The plan as outlined provides tor beach fill, groins, levees and 
interior drainase facilities. This plan should be beneficial from the 
mosqu:lto control .standpoint, since hurricane flood waters are noted tor 
producing huge broods of salt-marsh mosquitoes, particularly Aedes 
sollicitans. 

Production of :f'resh·water mosquitoes above the proposed works, 
v11~ be minimized by the provision of the necessary interior drainage 
facilities. 

For the Regional Engineer. 

Sincerely yours, 

J,'J??.~~~ 
~ 

Lester M. Klasbman 
Regional Program Director: 
Water Supply & Pol1ut~ 1n Control 
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NORTHEAST REGION 
( RI:GION 1) UNITED STATES 

DEPARTMENT OF THE INTERIOR 
FISH AND WILDLIFE SERVICE 

9UREAU OF SPORT FISHERIES AND WILDLIFE 
ADDRESS ONLY THE 58 TEMPLE PLACE 
REGIONAL DIRECTOR BOSTON, MASSACHUSEJTS 

District Engineer 
New York District 
U. s. Corps of Engineers 
lll East 16th Street 
New York 3, New York 

Dear Sir: 

October 10, 1960 

MAINE 

NIEW HAMPSH lla: 

NI:W YORK 

VERMONT 

PENNSYLVANIA 

MASSACHUSI:TTS 

N&W JI:RSEY 

RHODIE ISLAND 

D•LAWARIE 

CONNECTICUT 

W•ST VIRGINIA 

Your letter ot JUne 171 1960 requested. our camnents regarding proposed 
'beach eroaion control and hurricane protection for the area along 
:Raritan B:ad Sandy Hvok Bays between South Amboy and Highl.anda, New 
~rersey. The plan of improvement provides tar beach fill, groins, 
leveel3 1 1rwd interior ~inase facilities. The major construction 
will consist of: (l) 14,150 teet of beach till and 131290 teet ot 
levee ir1 the Keansburg area east :f."rcm Way Cake Creek to Pews Creek; 
(2) 31 000 teet ot beach fill at Union lleach west ot Flat Creek; and 
(3) 131600 feet of beach fill and 1 1940 :teet of levee 1n Madison and 
Mataw.r1 TOWU8hips fiocm Cheeseq\l&ke Creek east to· Mstawan Point. 

The proposed plan would have little or no effect on watertovl and other 
game populations but will adversely attect the shellfishery and may 
affect finfish 1n the area. 

We are mainly concerned with the borrow areas tor beach :tUl. P'1l.l. 
will be taken by hydraulic dredge tran the bay at a m1n1mwn ot 11 5f.>O 
teet offshore totalling over 3-l/2 million cubic yards ot material. 
TherJe pr011osed borrow areas contain a valuable shellfishery consiat• 
1ng of hard and sort clams and r...ave a potent.i.al.tor oyster prodw;rcioo. 
A portion ot this resource would be destroyed "by the dredging o_perat1on. 

That portion of Raritan Bay out trcm Conaakonk Point to Port Monmouth, 
1000 teet and over offshore, is extremely valuable since it cont;a1ns 
the only unpolluted waters in Raritan Bay open to the c.arJDercial shell­
fishery. The remaining dredging sites contain shellfish populf•t:l.ona 
which serve as a reserroir for this unpolluted area and. s·cock f·or t~'llB­
planting to clean waters. The value of the shellf'ish~ey in this 
area, largely hard clams, is estimated at nearly $11 0001 000 annuall.y. 
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Sport thhins is an 1Dr,portant form ot recreatioa in the area. Also 
there b a limited amount ot c011111ercial tishilJg, mostly pound netting. 
The 2 moat important species present are fluke and pargy. This project 
could enhance ar H could adversely attect this resource. Improperly 
circulating water in the b01orov areas could produce detrimental pockets 
of hydrogen sulfide, F~.el'. habits and habitat could be radically changed 
affecting ccmnercial net·ting. There is the possibility- that the addition 
of deeper water areas in BaDe portions ot the bay could produce better 
sport b:y concentrating the fish. 

A:rJ.y disturbance or remcwal o:t the tine sands and silts will destroy 
hard clam habitat. Also, it silt removed b:y the dredging process is 
permitted to accumulate on adjacent habitat fUrther clams will be 
destro:yed, Fortunately 1 the materials preferred as beach till are 
the coarser sands. However 1 borings show that good. till is many times 
ewer lain b:y shallow clam-producing sil.t deposits. In these cases less 
clam habitat will be lost it :till is taken trcm deeper borrow pits, 
but the danger ot poor water circulation and the formation ot hydrogen 
sulfide increase with the depth of' borrow area. Ccmtinuous trencheo 
connected with deeper water would permit better circulation than 
would isolated borrow pits, and sloping sides would be preferred to 
steep sides. A trench up to 4o teet deep 1 having a m.1n1mum width ot 
150 teet and with slopins sides, would give the desired water circula­
tion. A shallower trench could,. ot course, be narrower and give the 
same results. Therefore we reoaamend --

(l) That whenever possible hydraulic fill be taken trcm continuous 
trenches with sloping sides &1.'\d not isolated pits. Trenches should 
connect with deeper water whenever possible. 

(2) That these trenches be as deep as possible to mill1.mize the 
loss to the shellfishery. A trench up to 4o teet deep haviilg a minimum 
width o:t 150 teet and slop!Dg sides should give the deoired effects. 

(3) That aUt fr001. borrow pits be removed either to shore or to 
deeper "'-ters to m:Sn:Sm1ze siltation of' adjacent shellfish. 

The 1:oregoing report has the concurrence of the New Jersey Department ot 
Con.st!rv&tion a.n.d Econanic Developuent., Divisiamo:t Fish and Game, and 
She~l l!'isher1es. The Division ot Shell Fisheries plans to submit a 
further report ot their findings shortly. This letter may be considered 
our report on the project and no further :ti,sh and wUdlife studies by 
thifJ Bureau will be required. 
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DIVI810N CHI' PLANNINCI AND 
Drn:LOPIIDfT 

KDCNin'H H. CRKVD.INCI 
Dl-

&taft of Nrm lmrg 
DEPARTMENT OF CONSERVAnON 

AND ECONOMIC DEVELOPMBNT 
.ALVATOitl: A. IIOHTDIPO, COMMINI-

August 25, 1960 .....,... ADDII ..... ..._v TOI 

Bureau of Navigation 
137 E. State Street 

Colonel c .• M. Duke, District Engineer 
U. S. Arrrry Corps of Engineers 
New York District Engineer 
lll East 16th Street 
New York 3, New York 

RE: Federal Beach Erosion Control 
and Hurricane Protection Study­
Raritan and Sandy Hook Be.ys 
Bitween South Amboy and Highlands 

Dear'Colonel pukel 

Reference is made to your letter of June 17, 
1960 transmitting for review and comment copies of 
description of the considered plan of improvement 
for beach erosion control and hurricane protection 
ot the area along Raritan and Sandy Hook Bays be .. 
tween South Amboy and HighlEmds, N. J. 

You asked that we include in our reply any 
comments from the affected municipalities and counties 
as well as other St'ate agencies including specifically 
the State Highway Department and the State Department 
of Health. 

To facilitate response from all local interests 
we furnished copies of the description as issued by 
your office to the ten (10) m11nioipalities within the 
study area; to the two (2) counties involved; and to 
the Sts.te Departments or Highliray and· Health. We also 
arranged for a joint conference to be held J~y 21, 1960 
at Freehold, N. J. 

In addition, at the request of the Middlesex 
County Board of Freeholders a further conference was 
held with the Middlesex County interests at New 
Brunswick on Augua.t ~~ 1960. At th!t meeting n 
stenographic transcript of the proceedings at Freehold 
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July 21st was fUrnished to your representatives. 
The minutes of the meeting in New Brunswick on August 
5th prepared by your office h&ve been reviewed and they 
cover that second ~eting. 

At this date we have not received a comment from 
either the State Highway Department or the State Depart• 
ment or Health. 

On the basis of the two conferences and the notices 
issued we feel that it is proper to consider that due 
notice has been given to all local interests. In general 
the two hearings did not produce any serious objections 
or criticisms. It is considered a fair statement that the 
proposed plans or improvements were acceptable to the 
local interests. 

The Department's view 1s that the proposed work has 
been well conceived and outlined in the description. We 
have only one comment in that connection. We wish to 
draw attention to tha fact that the three (3) groins 
proposed in the Borough of Keansburg at Port Comfort are 
being discussed with the municipality. Funds are avail­
able for construction. The issue at this time is whether 
stone groins or timber groins should be used. We will 
advise you further on this situation. 

We have reviewed the local cooperation requirements 
and find that they are standard in projects of this nature. 
To meet the several conditions particularly installation 
ot parking and bathing facilities wil~ require cooperation 
between all levels of government. For this reason it 
should be understood th~ we cannot indicate at this time 
that the State would undertake to meet all of the local 
requirements. On the question or holding harmless the 
United States it is most probable that the State could 
meet this obligation only upon due authorization by 
Legislature. In the case ot the Delaware River 40 
toot project there was specific legislation authorizing 
such action. 

AT ION 

PJG/tj BY: Gannon 

85931 0-62-10 131 
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DIVI810N 01" I'LANNINGI AND 
DI:VIrLOP'M liNT 

KKNNETH H. CI'IEVELINGI 
DIIIIICTOII 

ttatt of Nrw irrs.ry 
DEPARTMENT OF CONSERVATION 

AND ECONOMIC DEVELOPMENT 
8ALVATORE A. •OHTirMJIO, COJIIIII .. IOIIIa 

November 29, 1960 

C~lonel C. M. Duke, District Engineer 
U. S. Army Corps of Engineers 
New York District Engineer 
111 East 16th Street 
New York 3, New York 

P'LU.Ir ADDRD8 ltlrP'LY TOo 

Navigat: ion Bureau 
137 E. State St. 
Trent on 2 5 , N. J • 

RE: Federal Beach Erosion Control and Hurricane 
Protection Study·- Raritan and Sandy Hook 
Bays Between South Amboy and Highlands 

D~ar Colonel Duke: 

This letter is supplemental to our letter of 
August 25, 1960, in which we advised that no comment had 
been received from the 1/ew Jersey Departments of Highway 
and Health on the proposed plan of improvement under the 
above study. 

We transmit herewith for your information and 
retention letter dated September 15, 1960 from the. Depart­
ment of Health and letter dated November 23, 1960 from the 
State Highway Department. 

PJG2RS 
attaclunent 

132 

Very truly yours, 
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JtOIICOI: ...... HDLK, M.D., M.I'.H. 
IITAU COIOCMI •• IOH•• 01' H•ALTN 

ALP'-D H. P"LIETCHI:It, •••• , M.O., Dt•ac:TOt 
Dtvt•t- - .,,,_,. ... TAL HULTM 

&tatr pf Nrw Jrrerg 
DEPARTMENT OF HEALTH 

Tlti:NTOH as 

S.pt.ellber 15, 1960 Refer to 6a5G6 

CoJIIIli.ssioner S;.•-1 vat ore A. Bontempo 
Dept. Conservation & Economic Development 
$20 East State Street 
Trenton, New Jersey 

Dear Colllll\iasioner Bontempo: Rei u. s. Corps o! Engineers Proposed 
Beach Erosion Control, Raritan Bay 
and Sand;y Hook Bay 

In consideration of the letter dated June 17, 1960 from Colonel O. II. Du.ke 
addressed to rou, we wish to advise that the above project has been re­
.,i.ewed by both our Stream Pollution Control and Sbelltiah Sanitation 
Programa. There appears to be DO reason to belle.,e that the contemplated 
projects would have any adverse errect upon either of these Programs in 
New Jersey. 

I trust that the information furoished by this office to the Corps ot 
Engineers in connection With their studies has been uaetul to thea. 

If you desire any additional conmants, please adviBa accordingly. 

6E5:06 

Very: truly ;yours, 

{ft.f1jJJ -f~Mv 
Altre H. Fletcher, J>irector 
Divis on ot .ibTiroD~~~Cnt/1 Health 

133 
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&tatr 11f NrUt Jrr11rg 
STATE HIGHWAY DEPARTMENT 

DWIGHT R. G. PALMER, COiolllotiSSIOHitR 

TRII:NTON 25 

IN RIPLY PLIASIIIIFIII TO 

November 23, 1960 

Mr. James K. Rankin. 
Chie.f Engineer 
Navigation Bureau 
Department or Conservation 

and Economic Development 
137 East State Street 
Trenton 25, New Jersey 

Dear Mr-. Rankin: 

This is relati"Ve to your letter concerning Project ~.62-
Federal Coast Protection end Hurricane Study Raritan 
Bay and Sandy Hook Shorerronts. 

Inasmuch as damage caused by these storms adds up to a 
large expenditure, not only or public runds but also 
private funds, any protection against this damage that 
can be given should be considered. 

We, thererore, have no objeotion to the general plan 
proposed in the report subm:Ltted by the Army Engineers. 

Very truly yours, 

&.#dth~ __ 
O. H. Fri;~· 

State Highway Engineer 

134 
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INTERSTATE SANITATION CC)MMISSION 
10 COLUMBUS CIRCLE NEW YORK 19, N.Y. 

TEUIHONE JUDSON 2-4310 

COMMISSIONERS 

NI:W JERSEY 

lfiLUAN c. COI'I 
CHAI .. NAH 

"oeco• Jl, ICANDL•, M. D. 
HUNY H. LKHOALL 
ROICOI 1', NCCI.AYK 
LION A. WATIOH 

NI:W YORK 

HATAI.I COLOII 
HUMAN I, HII.L .. OI, N. g, 
IAMUIL J, LIP'IIAII 
HUIH W. IIOIIIITIOH 
wow•• aP'An 

District Engineer 
U. S. Army Corps of Engineers 
111 East 16th Street 
New York 3, New York 

Reference: NANGS 

Dear Sir: 

COMMISSIONERS 

CONNECTICUT 

ALBIIIT L. cOLKI 
P'IIAHICI.IH N. I'OOTI, N, J>, 
OAHI.L p, •· HICKIY 
J, I.OUII IIAOKL 
WII.I.IAN I, WIU 

YHONAI It, GLIHH, ~It, 

I>I .. KCTOIH:HIIP' IHGINII" 

September 14, 1960 

We have reviewed the draft of flortions of your 
report on beach erosion control and hurricane protection 
of the area along Raritan and Sandy Hook Bays between 
South Amboy and Hi~hlands, New Jersey, We find this 
report a fair appraisal of the area in question and the 
material correct,which was obtained from this Commission. 

We regret the delay in the response to your request 
for review and comment. 

Very truly;/you~s, ~~ 

;?!(J{;tJ~- -If·~-
,; 

Thomas R. Glenn, Jr. 
Director & Chief Engineer 

TRG:k. 

135 
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THE CENTRAL RAILROAD COMPANY OF NEW JERSEY 
mll111111111!llllldiii'IJQIIIlJIJIIIJIIIIIllll1iiiUIItllllllll~illllllllllllllNiimlllllllll1111fll!lliiiiiiUIIII1111111111111111111AIIIIIllli1111111!1P1111iii!IIIIIIN1111111!1111ftlmlll!lflml!l!li~HiilllllllllltiHI!1111AHIIII111111111111111111R1SJII!Ilil

• IUIIT CIN'I'lAL naMINAL e lfiSIT CITY 2, H. I, • J.tp'DM ~ lotll 

II. I. MINim, Oolef IAtlll-

Colonel C. M. Duke, District Engineer 
U. s. ~~ Corps of Eheb1eer~ 
lll East 16th Street 
New York J, New York 

Dear Sira 

September 161 1960 

Relative to your letter of June 17th and meeting in your ottice 
on Septeriler 15th with ;your Hr. Gofseyeff and our Mr. 0 1Connor in rognrd to 
proposed beach erosion control and hurricane protection of the area along 
Raritan and San~ Hook B~e, between South ArsWoy and Highlands, N. J.a 

The Central Railroad CompaJV' of New Jereey has no objections to 
this pl'Oposed project, providing the Railroad Compu11 is not assessed tor 
any portion of the cost of the construction or fUture mal!ltenance. Cost, 
operation and maint;enanoe of proposed railroad closure structures at 
Way Cake e.nd Pews Creeks (CRRo!NJ Bridge Nos. 4/87 and 6/36) should be 
bome by others and not the Railroac1 CompalV and detall pl.lms anct met,hod 
ot conutruction ba subject -to approval of the Chief :Ehgineer of the Railroad 
Compaey prior to 'COIIDilenoanent of an;y work at these locatiorus. 

Construction or levees, till, drainage ·structures, tide gates and 
railroad closure structures in connection with the project, shall not inter­
fere with the operation of the Railroad Company's trains or facilities. 

0 

136 
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I 

i'rv.. l(. llara~zo 

llr. Ja~r.r~s K.. Etoni: In 

1. 
;I 
'! / I ' ' 

Your file tilth notation dat·."!o:l ::i~pt·~mber 9. V!GR 
requeetin; rcpor.t on meatiu;; held 39pt~m.her 6, 1)60 'tttn ~)en 
Land D!!w lopt~ent is attached. 

waa: 

3tat<?.; Heaara. r:..nn7·.in, ~;.'l:·rrm, 1\1\!ll.~,, Johnson. 
Tovn.nl"'it:r: T'Jwnahip !~n.;;;i.m~~":-· .. iJt•n /.U._t-d:: 
=;f-.a Lart:~: ~rt:a1.:!,~nt .; .. /t .. ·r~:i.,.,..~u~is, At:tnrn(·_: 

A. ~.. :.1.(.' ila.:::r 

':ftt': refon10C..:! tt'l attache:r.l mar •.~at('~d S(!:Jtetrtb'7r ll . 
1968 t the S~ll. 1..and C·!:U!Cl {a t.IUDl~r.' bed: 

l. Sea Land pur.cbFJsed thu U(.'l~n-:\ nl"~a ell! n::-f---1 
"Green" f1·om ~~!.Leon Av\!nue oast to t1tiu· _;tU<' L' 
Cree!(. 

2. Sea land pL"opos~~a to p•.~rchr.'HlP. a r.i~·,nr tnrt 
,.r~nt for the cmnbinad ••,_,.cd" and "•'-'~d 
fiatchosd" a.z·~a in order to ha;•e a total. lanc:1 

ar<Hl (up lund plus riparian) of 17 acres to 
mc.:)ct locnl zonill~ r•..!(luir-!m..::nta. 

3. ;):;;a Land j;ltopts ~s to buil~ a &l:;e~;all compoae<.i 
of ala:.;; an~! clay core tdth stone x·e ... ~t'.Uf!rlt <"!:! 

outshot<'f! a ide tlnd bera!. The h•::avy blach ll.n~ 
OhC,WO tht: S(%£1';-;pll lOt:.QttOL"l ;f,,•o;~l wiihtm fl':en•:.: 
c3st to l':~r~arets ~roc~;:. fli!!! s.;::a-..nlJ !:.(~rri'• .i.a 
to be 15' al.'o'.;<.l r.:tc~on S\::a l.""'J•! .i. an-;,; .~:::a LZJnd 
i.D tt, fi.ll l'rc~ltll.:'! H to s~·~ ... •.·1-.:~·.:~ti.·,.,, ·:"1·<· 
s·.:-e.·."a LL \vi)l..1ld t:P.lb~· tit;Jtt: ~ :)!" ti:<il : ·rm:.:·ct _: ·: "' 
f~:ttturlt'! Of th·.'! bl!LlChfill r·:) tilC 1' ·( ;:~t t~d.!C! 
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~ 
i· 

J 

4. 

5. 

6. 

... 
I • 

l(- ·: 

-2-

!f tnt- Stat~ convc·;;e-:1 itL'I o~,·nershin ~f 
the riparian lands· mol.·kc;f. 11ikd" ant~ ''•.:.;<J 
hatched '1 , t b.! title in ft:.oe '-"OIJ J.d ~ n tL> ~N\ 
!.,and, but the zro£lt Wf).Uld !"+:'Ser•.r::! tO the 
State an easQment in ?e-~nctaity for -public 
"..JrJC t)f the u.~ed flatcht!d" a~<ta which wot11.d 
oat:iofy th~ public r.~e:reation !,w.n.efit!l 
r~quirement of thil for..-::l':!rat t~~t.~chfill rrojr?t't. 

;ha Land has h~en Cl~b:i~~·--~ th.:'lt th~ :.~tilt;~ 
';;nul.d ah~o raquire b~ncl<f: Hi. pl~cvn!!'?nt in 
front of tho $ee.wnll tHl n~ t:o ~atatd.if!h A 
bench in fact. l~~ lnnd ha~ A;r~Qd tn thiD 
subject tn f i.nal f\CC!'tt':"l ;_p·,~n. r~fl tnh t ishm~nt 
of the cost to the i._;r>t'! O'!"a:t \.on. 

Sea Lnnrl has been advised that aLl dieeust:~ tnw• 
are at staff lr1vol for th·::. I)Urrof:c o:C r;~r··m·t:!.n .. : 
to hi~htr authoritr f~r ~ccJ2inu, 

;:en Lan.J has f:.o·r:n er.~h,~-J to fm·nLd'· !wn·.:;·\.' .!~'rr:t 
a~1 tht!. mafl attachr!d ic inc3-~rl~tc nn~J n~a b-":::~u 
advised that work•ttp of the r-!.paritll'& ('.al:.n 
cannot be made unt i.l :mch iuformat inn h 
auhmitt.ecl. 

ln add,i.tion to thP.~ zenro:"o.l O'.itl ine of throt. c.as:::· <lto 
noted abov,:!, the f()llowin~ B}"JeC it:'ic :f.t\\'m~ 1r1cr~ not<2:d t:lt tht· 
SeptE!tnb~r 6,196-~; mectinJ. 

L sc~a La.l.'h~- was to fLt the •::xterior srant lin·c 
it needs to assemble 17 ecres and sw,mit fur 
revictv. ('fhis is ohown on ttH~ attached C1W)). 
Hr. Tsi ~ounis sa!.C i.:hat tho.; a£awall l~c~ti·; 1 

was fixed and wo'..llf' furnish bearin:;,s, t.li.et!·.~·· .. 
end tico. Sea Land, al.so, would ft1rnish oti;-~­
n~ceseary survey information r~quirec for 
riparian inveat:i:.;..ation. '!'his woulc! incltY.~e 
:Cor;1~r.rr ripari.an ;:rant rd-...,:..:n at \:•.H'lt t-r1·~ of 
f.ronta:.:..:: t\lhich state! f:i.n~s inc.:?rr.~ct!;,t tor;u::.:··' .tlo·.' 
in fa·~t outside thP. frorltr._c un;lf:r t:!~nBi.'t.-·!•:•H ;_n.,, 
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J.K~:ms 
attachment 

co: 1·1r. (\. 

ltr. F. 
t~I'. .1. 
ur. l·' .. 

2. 

. 3. 

-.'3-

._.;,:.•.a. Land has 1n.Jicot:c .. : a \:.!.~ l in._nc r-:s t~~ 
convey ite ~.nt•-:-l·eat l.rl t:h b fPr!%r. .runt 
to tha 3tate in order t•> n·'Uo~·(, a;.y ~i:u.tur::;: 
'it.t~stion. This is b<>i..n·.:; tnvcst i .. att·t!. 

L''r.. 'I'si..;o~s statt!u tl!at. .3ua l.and was "t.Jill~n_ 
to pl11cc s beachfill D::t~horcr. llf the s~awai.l 
for public :racrostional usc, bt.:t th-a coat 
based on his infor!ll..ation was a consi1erablt:! 
item and he as iced that Nr: c4)achfi 11 rli.mens i N\s 
be reviewed. He we~ a-JviB t'(~ that t:hi:J wt:~u 1.1 
be done • 

lt uas em~tuuizud that f,.11·t·h~r n~h·nnc!! tn tldf~ 
cm3~ ~Would t1~t:;en;i l"n rnc~;d·)t of th~ st1rvcv 
inforr.mtion fr:om th•.~ Sc~t:\ l .. ~n.:i en: inr:e:rs. · 

-~ 
~""=·.~a-·:1-~!-c-.:::: :.en!-~ 
i":..c t in.. ., t··{:·~· f 
Nn\: i.:,at- !.on ~1:r;?tll'l 

Scoppetuol.u 
!Z~ll.r •.. 
.: . Ho.rr:t>n 
t..t. Do!l4 
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FROM: 

MEMORANDUM 

., .. 
Dixector K. H. Creveling 

Mr. :James I(. Rankin 

DA'l'E . May 20, 1970 

S!.I"'SJE CT: 
68-1.31: Sea Land Development Corp; Ripaxian Grant, 
Ra.xi tan B8¥, Madison Township 

~.32.0l:~20-l.56-8SS Madison Township CoOperative 
~ Huxxicane and Shore Protectbn Pxoject (1970) 

68-131: On December 17, 1969, Council approved :riparian gxant 
to Sea Land with :f®r conditions. 

,. 

1. Applicant to deed back its title to that portion o:f 
the grant dated December 18, 1922 ~vered by its deed. 

2. Applicant to convey a perpetual easement :fox a 
beach area o:f 24808 acres of grant to be conveyed. 

3. Applicant to create a beac~ acceptable to the u. s. 
A:r.my Coxps o'£ Sl1gineers to replace one constxucted under 
its coast protection project. 

4. Applicant to provide public access ovex its property to 
proposed beach ar~a • 

• 
Meeting was held, May 19, 1970 '"t Naw York District Of:fice, Corps o:f 
Enginears to obtai~· Corps views on ConditiOns Nos. .3 and 4. Those 
present were Mr. Panuaio and Mr. Nersesian of the Corps and Mr. 
Wicker and Mr. Rankin o:f Navigation Bureau. The :results o:f the 
meeting axe as ~allows: 

c.. Condition No. 3: Beach:fill 

1·. The new beach to be constructed outshore of the Sea-Land 
· Seawall shall be equal in design to the Cooperative Project 

beach:Eill with 25 1 wide berm at Elevation lO lllean sea level, 
and frontal slope o:f 20 horizo;nal to l vertical. The inS"Dre 
line o;£ the 25 I wide berm shall be the "Toe o:f Slope. of Proposec'l 
Seawall" line as shown on lllaP of proposed Sea-Land grant as 
prepared unciex Cue. 68-131. The beachfi1l plan shall incluele 
appropxiate ~itt~ o;f the new beaehfil1 into tae existing 
beaches 'tO the eas+ and west· o:f the Sea.-t.and Seawall. 
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Dir.ac;;o:r K. H. Creveling 
May 20, 1970 

Ii: is consicered that the dry beach as measured :from the 
i~shore line of the berm to the project high water line, being 
-.:he .;.~~ mean sea level contour, will be equivalent to the 
au~horized project beach in terms of Project Recreation Benefits. 

2. The Navioa tion Bureau shall prepare contract drawings and 
~peciiications :fov,he new beachfill and submit them to the Corps 
ior app=oval in the same manner as local projects under cooperative 
projects ar.a cleared. The ~~reau project will be considered as an 
~~enement to the Authorized Project and will have to be formalized 
by appropriate amendment to the Local Cooperation Assurances of · 
the Authorized Prgject. 

3. The State shall obtain and :furnish to the· Corps the perpetual 
c.;;.se:::1cnt covering a portion of the new beach area to be given to 
the State by Sea-Land as per Condition No. 2 under Case 68-131. 

1'· 

It is understood that the area of this easeme~t shall be the 
pro?~rty owned by Sea-Land after the grant conveyance lying between 
the Toe o:f Sea.wiu.l Line and the exterior (outshore) ~ine o:f the 
ripari~ grant as show.n on proposed grant map in Case No. 68-131. 
In addition, it is considered desirable that the Natural Resources 
Council by appropriate action dedicate or otherwise assure the · 
exist~nce in perp~uity of the portion of the new beachfill 
outshore of the proposed Sea-Land grant exterior line as a public 

beach with title remaining vested in the State. 

ivnen the contract drawings· and speci.Iications are approved by the 
Corps, the new beach shall'be constructed by either the State or 
Sea-Land as agreeable to.tbe State'without any Federal 
pa.:rticipatio;;,. Pursuant ··to Condition No. 3 of Case 68-131, the 
project cost of beachfill construction shall be borne by Sea-Land. 
The State's engineering and inspection costs are considered part 
of the beachfill project cost and are to be included in the estimated 
project cost. 

··-.._ s~ The new beach is to be maintained by the State and Madison 'Iownship 
· as per Local Cooperation Assurances. The Sea-Land Seawall and the 

· lands rearward o:f the seawall are the responsibility of the Owner·. 

.. .. 

Condition No. 4: Permanent Access EasenLent 

1. The State shall obtain from Sea-La."ld and furnish documentary 
evid~"lce ot.an easement in perpetuity :for public access across 
t:1e la."lcls of Sea-Land to the new beach at three locations along 
the sea-Land bay:front, such locations being compatible with the 
Sea-Land plan for development o~ the property rearward of the 
Sea-land seawal~ and subject to Federal and state approval an4 
acc~ptance. ~he intent is to assure convenient public access 
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May 20, 1970 
Dircct;or K. H. Creveling 

-3-

i:o 1:ha beach and app.ropriat~ dispersion of beach popula'tion 
wi".:hout i..•nibi:ting design :for use of Sea..:Z..and property. 

Cor.l.mr-Jnts 

1. Thll Contract Pl:~.."':.s and Specifications will be prapa.rC!d :for 
submission to the Corps in order to advance'this case. 

2. Sea-Land will be advised o:f the conclu:S:i.ons reachad by 
consultation with the Corps as to the Conditions under Case 
oS-131. 

3. Joint field inspection with Corps will be arranged :for near 
:future to assure :full lJlll";Ual undarsta.,ding based on direct 
observa"'dons in the :field. The inspecti.on wiU include the 
entire Authorized ~oject ~rontage as well as the.Sea•Land 
portion. 

JI<R ;ms 

cc: ¥.r. 
2-1r. 
1'-~r. 

Mr. 
Mr. 

. · 

.. 

Frank I<Blly 
A •. Sceppetuolo 
J. P. Marron 
H. w. Boud · 
c. F. Wicker 

James lP.Rankin, Chief 
Bureau o~ Navigation 

·-

ol~ •••••• 

. I 

.. 

. . 

' . 

I~ 
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.· 

MEMORANDUM 

DATE October.l9, 1970 

TO: Deputy Commissioner Joseph T. Barber 

FROM: Mr. James I<. Rankin 

SUBJECT: 68-131: Sea Land Development Corp.; Riparian Grant, 
Raritan Bay, Madison Township 

I, 

32.01:420-156-855: Madison Township Cooperative 
Hurricane and Shore Protection Project (1970) 

On October 15, 1970 you advised that Sea Land has proposed 
furnishing $55,opo. to reimburse the Federal Government for its 
expenditure in connection with placement of beachfill along 
the Sea Land bayfront property at Madison Township. It was 
understood that the offer was intended to remove Condition No. 3 
of the four stipulated by Council in approving grant. The 
four conditions specified are: 

1. Applicant to deed back its title to that portion of 
the grant dated December 18, 1922 covered by its deed. 

2. Applicant to convey a perpetual easement for a 
beach area of 2.808 acres of grant to be conveyed. 

3. Applicant to create a beach acceptable to the u. s. 
Army Corps of Engineers to replace one constructed 
under its coast protection project. 

4. Applicant to provide public access over its property 
to proposed beach area. 

Coi!llllent 

1., The $55,000. represents onvthe Federal investment as estimated by 
the Corps of Engineers. the State and Madison Township 
would have to be compensated also,in amount of $60,000. based 
on the Corps computation. 

2. In order to repor~ the offer to the Council for ita decision, 
it would be necessary for V~.adison Township to make a :formal 
request and recommendation. 

3. The Council action, if favorable, would be subject to fo~al 
application to and approval by the Co:ps of Bngineers • 

JI<R :ms 
.. -~ 
James K. Rankin, Chief 
Bureau of Navigation 

-~-----------------------

I· 



NL-RBS 000423

. . .. , 

November 17, 1970 

Meeting Notes 

RB: 68-131: Sea Land Meeting November 1970 in Deputh 
Commissioner J. T. Barber's Office 

Present: Mr. Joseph Barber, Mr. James K. Rankin, Mr. Tsigounis, 
Mr. Robert J. Hartlaub, P~esident Crestview Lawyers 
Service. 

1. Joseph T. Barber read James K. Rankin's memorandum dated 
October 19, 1970. Mr. Tsigounis appeared ready to accept 
Council terms, but considered $115,000, too great an investment. 
Was asked if he wished to express agreement sufficient to 
warrant preparing plans and specifications tor Item No. 3 -
the Beach Indiated not ready. ... 

2. Mr. Tsigounis said in view of the ramifications in the case, 
was thinking that best solution would be to sell or lease the 
Sealand Property to the State. Stipulated,.however, would 
want his cost. 

3. Meeting adjourned to meet in a week or so. Mr. Hartlaub to 
send Joseph T. Barber letter on legal points raised by him • 

. 

JKR:ms 
. · Jame n, Chief '· aurA gatioa 
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MEMORANDUM 

DATE November 24, 1970 

TO: Mr. Joseph T. Ba:tbe:t 

FROM: Mr. James K.· Rankin 

SUBJECT: 68-131: Sea Land Development Co:rpo:tation; Riparian Grant, 
Raritan Bay, Madison Township 

With reference to our conversation November 23, 1970 on 
beach design acceptable to the Army Engineers, enclosed is copy i 
of memo dated May 20, 1970 describing the results of meeting held 
May 19, 1970 in the New York District Office. The description of 
the required beach starts at bottom page one and continues on page =-
two and constitutes the basis fox beach design discussion witb 
Sea Land. 

If Sea Land is willing to accept Council's Condition No. 3, . 
then we 'WOUld be in position to p~oceed with plans. and specifica:tions 
io:t fo:tmal review b.Y tbe Co:tps. 

. 
'•. 

.~~,Chiet 
Bure~ of Navigation 

JKR/die. 

'' - ............ -.............. ___ ., ..... --



NL-RBS 000425

•· . ! 

' 
/ 

( .-,' 

. ! 

i ,. ,, 

' 
,_ .... ~j tf ....... ~ If''(. 

I ' 

"'r• James lt. R•.nkin 

6~ .. 131 t ··:ea Ll\m Dqvelopcnent Corp I IH.p:a:th.n Gunt. 
'1f\dtn.n Pl'ly, t-'ad·hon townt~hip 

T~y~t!.ng Wl\6 'held lO!C'O t'.~l. ()eC@mber .1, 1'.,."'70 in t1~. E ... rb.,T 's 
Office e!l e~teneinn of eal'llttr meeting held November 17, 170. Tho~~ 
PT"'"''"t: ~'-4 essr.ft. Barber~ T!ligo\tnis end lllln'ldn. 

~·. Pr,.,-T f':f ·'"·!"!(>~ lf. ":li'~Wln' s r.:M\toro.nc~tHr. c\"t·o~ 
l'·l~V~'i'l~rr 1.~. )(:·70. 

{.1 1'1. f.'f'T''' nf JP.tlle" J~. ~".nl''ln 1 111 t.,rr:~or:onc1tt'!'l d3t~d M~v 20 1 1Q'70. 

nn l"'f'r7P~r 3, 1970, Hr. ts!gounis ~ntHC"nt\!d f.~~c"tllent 1o 
~\n'!\UE" r•T.9t"'2;t'ati~rt nf rJIQ'\f' And .. pt!CifientiC'In& in 0\CCordance With 
Condition Mf?. ~. !~el'l' No. 1 l.lt: l!l'•t forth :hl l'lf.'!.!IOrf.nc!um c: ... t~1 r.~,.v :?fl, 
lc;:·70, (T:' \,tif.'"' ~f tt'.f~ -;"i,[("!•!'ll .. t!\17':' ..... th~ '"P••till';' '1''(:.- r.<'.;ntJt'"'l-Hl tr:• 

'!'ln.vipnt f.CI'I"' ''onff.'f"'!'C\! ""~I\" f~1· "etAi.~vd d:l'l!eu ... ni.(·r. ~.= t 11 ~'r.ro;·r~=· 
·r"' J ~ouni t:, ~•rn:~·on And ~',.nkin prt'P8ent • 

. ,., tbt' qecm'ld fW(I'tin~ an f.'\~t:et~bqr '3, 19'Tr;\ ttr.. TdQOuni'l' we.~ 
fut>nished 1.\ COJ:>Y ,{ ~he Ha.!/ 10, 1970 ne:nor~ndu!ll 1\nrJ th~ cnnfer.':'e!' 
reviewed Hem~ 1 tln:cnt·,;~b S ur.«l~t' Condition Mo. 1 .in •:',•tp.l t 3Rl:1 a.lsn 
e.Kart.lned R t:opy of ("aiHtt 68··l.gl Gr~nt 1"':'-!~ tt!f'~rrl!'~~ to ln ltl!)l!l No. 1. 

~1r.. Tsi~OU171!" f.nt:llc '!\tl!'~ thet the five lh·ills; & . .e; ~·'fi ttcm "'""" 
sathf,ctnr.y and he w;,.s egreoeable to l"l"~P~T.P.ttlon of tbf.' contrnct. 
drt~winQe P.t<:. by th~ Navigation Rut"e"t.l. \\1r. Panhi.n ~.clvt~<?-d th~t t.h.i." 
t'IQr'k wnuln t-~ un~11P'.rtaken as pro11ll-"tly as ~·oss:lb.\eo. 

t1r. Td9ount 8 is to be notifh•d when the phn• Rnd 
sr~lfi.cr~! ion~ l!lrt'l completecl. .Join't ?1e~tlng h: th~n fC) bo held to 
(\iscus!l the rJ ene. and ~t'-'till&tGd eot•. t-tr, Tsipotri.t!l h to be fu.rnishetl 
..::opi~R t'O tbat. be mP.y matte bis o'Wit cost et~th1A1:<:tto and consdt.with hl!P 
peoJ,•lP.. 

•. f • •· •• .f 

~ } • •.i •' • (/ I• r .. .. st 
... ·~ .. •• f 
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·--- ·-·-····-----------------------------------------···--------

,_ I. • 

Deeembf't 4, l970 

-!.'· 

-~t thi!ll ;.>Oint, if mutUI'Ill)' sl\t.it~fantory, Nav:l.qation Burf<'.l\t1 
will •u~f.t. to <"'~Tf-9 of Rngtnuen for reviPW pursuant ttl Jtel'll No. 2. 
l'o suppor1 Bllcb nc\lon 1 Mr. Tsigouni• wiU fu-rnish affir111ntiv• stRtP.-
1!\ent ort th.., four cODt.Utions plac0d by ~ouncil in connecttnn wlth 
~Jpari~.n ~., ... ~'in, 6~-131. 

.1~· 1:1 r tnf' d /l 
·-=--·~ .... - .......... -·--· ---·-
.J~tllli.!S h. ·l'n!•ln, -:'hie:f 

'-'· t t a~l!:af'n t., t'. Bun~~~tu of •'! PvJ O:l t lun 

Dnputy Cor:uui~!:'-.<)11-:!r ~'· T. 'f1~1rllt>t' 
1\'!i rRt::t.nl"' .1. H. r re•Tt' .1. inn 
''r • F·r ~iik 7'.~"' ·.1 \' 
~~l'. r.. •:;r.ot•pP.tuo.ln 
~J\r. .1, •'. ~1"' Y.t'On 
~-·r. fl. !·!, qo•11~ 
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..... 
~ ... . .. 

Hr. A, w. Price, Chief . 
SOlld1 Waste Mana8a=ent Div. 
Dept. Ot Baviro~atal Proteot1QQ 
Box 1390 
trenton, N. J., 0862~ 

Dear Mr. Price, 

. . .. 

tb1s is to c~~1rm our telephone convaraat1on re1ar~1ns 
tbe laud till operation bt1ne conducted OD the Laurence Harbor 
beach froDt on na~1tan 8ay1 1n Madllon townlhlp. 

I am onclos1n1 two photograpba taken at the s1to or thl& 
oporation which show in soma detail the problCJms to wh1ch I 
retorrad, 

Photo No, l is or a man recovertnc lead •atal £~~ the 
rocontlr dumpod slag usod tor the land tlll. Th1a alae, 
probably tr~ the lead maltinl opor&t1DD of Xational Leid 1n 
Perth Amboy would also contain other he,avy metAls and matal 
aulphates normally anootatod vlth the raw mator1a1. As oan 
.be 1oen tho lAnd fill hae paa1od the hilh tido mark aDS the 
dumping 18 tak1DI place risht ~to Barttan BI.Y therefore th11e 
matala and their soluble salts pole an add1t1oaal threat to 
1ncraaa1nc. the 'pollution 1D the ~y. . 

Photo Ko. 2. sho~ the removal of an ingot or 10lid laad 
from this same 1118 dWDP• I eattmat• the iDiot weight to be 
about OD8 halt ton, While aU the slag b POt 10l1d load 
there 1s a substantial Blllod 1n almost all the p1eaes, 

X teel that this 1llll4 fUl operat101l consUtutea a aerl•• ot 
1mprop•r~oparat1ons, 1omc that I ~7 not have speettieallT out­
lined. I would appreciate reoe1v1nc a copy of &nl report Jour . 
oftice prepares aoncer1D1 the lan4 f111. · 

Ver.r !rul7 Your It .. 

... 
;• : 

. . ~ 
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t.broacb .•. Udal ..... Om" lut&\1 - ~~tlll1~;· 
flil tbP 'btOINie ol \bl ~ ot ~ aid s.· · · 
'biSJIIIllpcli'ted tbd 7Gar ••t!au ot·aar ~:waald 'be 'rl.tllJl' 
Sftttre~W. . ... .-•. , 

-~· 

Attach :1.8 a CGpT ot Jfr, l'oeb1112"'• la\ter ml oar rip]T. .lllo tt1l' 
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NJ~EP~OPAAreprirtbase page .. Page 1 of2 

A\~tivitv · 
Nt~mheo·: 

. InspectionSi}nimary R~port for OLI> BR.ID~:E 1\Vf.@ . 
NORTliOF MARGARETS CREEK (U) • Activity Number 

JNV 040001 
Nov 0'7; lOlZ 11:34 

NOTE: The.iilforibiltion tontabied in tbiB reJiort will be limited to the date each prograin begllil using tli~ Departmentis integrated 
datJibitse, N.JEMS. The programs begailliililg the system for tlds intorilllition as. folloW&: Air, l0/199Q; BaZilrdous Wa~te -1/lllOO; 
Water -7,11101); TCPA • 12/lO(fl; La11d Us\\12/~!iOl; Dl'CC ·1/lO~; Solid'\V11$t~ ~ 112011~iltlgbto:fo ~~W;; 3/lOOl iilid Pe,rticideli • 
412002; SlteR~mCdialjoJJ• 3/201}~ ii!lil Radiation (Jimitli!l information)· 7i'l006. Fo't coiJI!lllite information prior to tbelie date~;· 
plelilie iiubmiriln officbil OPRA request flitili to th¢ J>ep11rtinent .. lfprin#Jig litis repiirt, &ele(:t ia~iis~pe orientation. For a iist of 
t!lrms and d!'finitions, click on the following Iink:ltttn://www.sfl!te.ni.ys/denllnfoWw/eilforeeiJiimtbtiiil· · . 

pisclaimehOnlyfinai iiis~ion repOrts are UstCd in thiS repllrt. Iiiipectl~mi forwblch a repiirt~~S.p:riflleen finalited by tite 
Deplirtillent will pot appear in tbis reJIIitt. AJji>, i!lsiJeil!loili which yield v!l!Jati!ini! buhvber~ Jbe il~li~ eilJitY b~ii not ~t !Jeen 
iiotiiil!ll oftbe ~iollition are niit lis~ in tbts tepol'f; ;Forinspeetljliislildica#ng Otlt ofCojl'lpli~ri~ thiS meansthatviolatloil& w¢te 
observed dui'ing the inspettion,l!ii8ed on facts ancl inforiliiltloil kiiown to the Department l.IHhetimeofthe i!lsp¢Ctioil. :Errors or 
:t~\~~~0:~ fa~lual basis for HilY viqlatlli~ mar.r!\B~It in It ljtture ~hilj[ge in cllissifi~t~o!IRS a ~io~~Jtlon wiJ¢n s~cii inforiitatioii 

.Inspection Type: ln~iilent liiveitigation .Prol,'l'ain lnterest lD: U642 

I~s1ie~tioi\ ~ilid~}kt~: ozllst04 :t:.iou 02/tliili4 .Lend Noth.stein; Daviil 
.. . ·Date:. . · ~nvcstigatol': 

P.;·il~hoinliit~t;cstNnnoe: ot;D l&IriGE TWJ> @NQiitu OF MAltGAtmri cini:tk(OJ 

Block(~) and uit(!;)l :Biii~i(i. LQt 113; BIQ~itii.Ors4.il; ·•·· Bi<iii!l 1 Lif~4.ii, ]JioCk 1 i.6t 64 .. 
Cqmiioc~t~: ••··.. .•. . · .. ·. ·. •· .. ·•. .· ·. ..•. . . . ·.. < ..•. . · .•. ·.• 

f:i~~~~i;ijy,1tifltli~l$:a~:~~:z:~~"· · 
Oil ri~~eJ~i, Superliifiilide~t, 01~ :Btldge pl'W,Ile explallied ihatt!ie site.witli prevlousiY.o'!Vned by tbe Sewer AutliorltY whicb 
sttir . site..:······ .... · .. ··.·:·:···· .. ······ .. ·.·······:· ... :··· 
tiie . . . . . . . > ilY . IIHiii!iiwili~il jiiifiin ~lid wme.gai .!ulitililllfth~~e\Yitli 11 b~rm ~rl~ ga:W;· . · ·· , 
:Be expl~bi¢d JliilfQid BriiJg~ :tiigtiledj~Ji11 Yineiliili i$lcioklng Into cleaiilng up tlie idte wbicb wiD lie a nhijofptoject • 

. - . . 

of wor~i.ug Wltb ·~~~ !lflic~ to Cl¢~n Up T(IWpsbip pr()p¢rtY wher¢ priiJil~Cjj(!US dinllplng baS occurred • 

. \\~ill be lisiiCd io the TWip~ Mr. ~oebl \Jdicated t~at liewoul~ proviil~ iJ wrlttli" pia~ for . 

. : : ·.. .. ·. .. . . . ._· . ;·. . 

.. htip://clatarii~rie2;s.iate.~·:ustDkP~orruvQpraM&il1/g¢tJ9ng~rel'6rt? . 
. . . --~ .·· .. 
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NIDJ?P-OPRA report base page 

department:~ 1 ~ llndeybytmllc I arogrnmsinnlts 1 ilrul..llDII.Il 
statewlde:~l~l~l~lservk.esAtoZI~I~ 

Coj>Yright@ State of New Jersey, 1996-2004 
D¢p&ltll!e~t 9fEi\VIronli)ental Protection 
j>, 0, !\Qit4QlL. ·.·· .. ·. · 
Trenton, Jo~J <i8625·04b2 

Last updated: Jrine15, 2012 

Page2 o£2 

ggntagt dtq i pdyacv notipa I &pi •mDm•nt ~ ~tCHHibllfly· tbiteinant .{I) 

. . 

11/712012 
... ::.:.::.-.·:.· .. ·: ..... ::, .. 
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ADV~C~D 
.L~eoServices 

"' &tgiuttriugfor the Emriroume~rl Plnrmiugfar People. 

1055 Andrew Drive, Suite A 
West Chester, PA 19380-4293 

tel610.840.9100 fax 610.840.9199 
www.advancedgeoservices.com 

March 12, 2012 

Ms. Tanya Mitchell 
U.S. Environmental Protection Agency, Region 2 
290 Broadway, 19th Floor 
New York, NY 10007 

RE: Raritan Bay Slag Superfund Site 
Comments to the National Remedy Review Board 

Dear Ms. Mitchell: 

2007-1973-07 

On behalf ofNL Industries, Inc. (NL), Advanced Geo"Services Corp. (Advanced GeoServices) is 
submitting the attached comments for consideration by the National Remedy Review Board 
(NRRB) in its review of the Raritan Bay Slag Superftmd Site. As requested, the comments have 
been limited to 10 pages with NL's earlier comments on the RI, provided in a letter to EPA on 
February 20, 2012, attached for the NRRB's convenience. In addition to sending these 
comments to the NRRB, we also request that they be included in the Administrative Record for 
the Site. 

We are happy to respond to any questions on the comments from either EPA or the NRRB and 
welcome the opportunity the approach to the Site remediation at any time. 

Respectfully submitted, 

AD~ED G 0 ERVICES CORP. 

Christopher . Reitman 
Senior Project Consultant 

Barbara L. Forslund, P.E. 
Consultant 

CTR:BLF:vm 

Enclosures 

cc: Frank Cardiello, USEPA (without attachment) 
Angela Carpenter, USEPA (without attachment) 
Kevin Lombardozzi, NL Industries (without attachment) 
Courtney Riley, NL Industries (without attachment) 
Chris Gibson, Archer & Greiner (without attachment) 
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NL Industries, Inc. ("NL"), one of the stakeholders for the Raritan Bay Slag Superfund Site (the "Site"), 
appreciates the opportunity to provide its comments to the National Remedy Review Board ("NRRB"). 
NL understands that the NRRB's purpose is to evaluate the proposed remedial decisions for consistency 
and cost-effectiveness. NL welcomes the NRRB's review of the proposed remedial alternatives recently 
identified in the Feasibility Study ("FS") for the Site. NL believes that the most appropriate remedial 
alternative was not included and that some aspects of the presented alternatives are inconsistent with U.S. 
Environmental Protection Agency ("EPA") guidance as well as approaches and standards used at other 
sites, are not supported by the data, and do not reflect an implementable or cost-effective approach, both 
in dollars and community impact, to addressing any human health or ecological risks that may exist at the 
Site. 

Site Contamination and the Most Appropriate Remedial Alternative for the Site 

Contamination at the Site relates primarily to use of slag "pots" (large rounded lumps of solidified slag, 
each weighing approximately 450 pounds) in construction of a seawall and jetty during the late 1960s to 
early 1970s by a now defunct former owner/operator of the property. A small volume of broken plastic 
automobile battery casings also were found in a few areas of the Site. Although this material has been 
present at the Site for more than 40 years, the data shows that the contamination has not migrated far from 
the principal source areas and its presence has created little risk to human health. EPA's Human Health 
Risk Assessment ("HHRA") reports that any human health risk at the Site is relatively minimal, and EPA 
has described in recent phone calls with us that human health risks do not drive the need for the remedy. 
Moreover, as will be discussed below, when certain errors in the HHRA are corrected, the analysis 
actually shows there are no unacceptable human health risks at the Site under present conditions, 
including if the beach were reopened. Ecological risks are minimal but are the driver of the remedy at 
this Site. 

For all of the reasons discussed in the following pages, NL submits to the NRRB that the most 
appropriate remedy for this Site is a phased approach that essentially divides the Site into two Operable 
Units ("OU") targeting the principal sources of slag and battery casings, with a third phase of monitoring 
and further risk assessment on any residual risks related to the CERCLA sources after the principal 
sources are removed. Such a division and staged approach is desirable because the Site is located in 
separate municipalities (Old Bridge: Seawall/Margaret's Creek sector and Sayreville: Jetty sector), special 
permitting and design challenges in the Jetty Sector, and the need for further evaluation of ecological 
risks in the Jetty sector. It is also necessary to minimize detrimental impacts to the Old Bridge 
community of the construction project itself. 

Phase 1/0U-1 would address the Seawall and Margaret's Creek sectors, and would consist of the 
following activities: 

Excavate the seawall source materials plus one foot of underlying soil; 
Excavate and dewater the near-shore sediments with lead concentrations exceeding the 
EPA's proposed ecological sediment Preliminary Remediation Goal ("PRG") of 232 
mg/kg applied appropriately over the foraging area to a depth of one foot (a depth below 
the biologically active zone of benthic organisms) and replace the excavated sediments 
with clean material that will function as a cap for the limited amount of underlying 
contamination; 
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Excavate the beach above the high tide line and upland soils with lead concentrations 
above 400 mg/kg (New Jersey Department of Environmental Protection ("NJDEP") 
Residential Direct Contact Soil Remediation Standard) to a depth of one foot and replace 
the excavated soils with clean fill; 
Excavate source materials in the Margaret's Creek Sector plus one foot of soil below the 
source materials and replace with clean fill; 
Excavate the soils/sediments in the Margaret's Creek Sector that are above the 
appropriate lead-based PRGs to a depth of one foot and replace with clean fill; 
Consolidate excavated materials into a containment area in the Margaret's Creek uplands 
and install a multi-media cap with institutional controls; 
Restore the seawall, beach and soil/sediment excavation areas; and, 
Monitor the sediments in impacted areas beyond and beneath the excavation areas for 
five-year period. 

Phase 2/0U2 would address the Jetty Sector, and would consist of the following activities: 

Conduct additional study necessary for design and permitting, including a detailed 
evaluation of sediment capping options; conduct an ecological risk assessment and 
establish appropriate lead PRGs for sediments in Area 7 that were not addressed in the 
existing ecological risk assessments; 
Excavate the source material and sediments that can be reached with conventional 
equipment on firm ground and dewater the sediments; replace the excavated sediments 
with clean fill; 
Excavate soils above 400 mglkg of lead on beach area; replace with clean fill 
Consolidate the excavated material into a second containment area and install a multi­
media cap with institutional controls; 
Cap in-place sediments with lead concentrations above lead PRG that cannot be removed 
cost-effectively using conventional methods; and, 
Monitor the sediments in impacted areas beyond excavation and capping areas for five­
year period. 

The total anticipated cost of these two phases is around $25 million and would involve the excavation and 
on-Site containment of approximately 40,000 cubic yards of material. 

The third phase would include conducting appropriate human health and ecological risk assessments 
using post source material removal data to determine if there are residual risks from the CERCLA 
sources. Based on the existing data, it is very likely that there will be no unacceptable risks after the 
primary sources are removed. However, if there are, decisions can be made at that time to address those 
risks. 

EPA's FS Should Include a Phased/OU Alternative Focusing First on Primary CERCLA Sources 

Even though NL and Old Bridge Township have been discussing this type of approach with EPA for over 
a year, none of the alternatives evaluated in the FS consider any type of phased/primary source removal 
alternative. However, this type of alternative is the right approach for the Site. 
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NL has been working closely with Old Bridge Township to develop a proposed cleanup plan that is fully 
protective of public health and the environment, while avoiding unnecessary cost, disturbance, and 
detrimental impact on the community. The conceptual plan generally consists of removal of primary 
CERCLA source materials similar to the approach described above. NL's and Old Bridge Township's 
environmental consultants have presented their conceptual plan for the first phase of remediation to both 
EPA and the Citizens Advisory Group and received favorable feedback. Although this kind of primary 
source removal approach has been discussed at several EPA and public meetings in Old Bridge 
Township, none of the FS remedial alternatives include an alternative embodying that approach. Instead, 
the FS remedial alternatives involve the excavation of between 151 ,000 and 277,000 cubic yards of 
material and the treatment and off-Site disposal of all or a significant portion of that material, with some 
alternatives allowing a limited amount of soil/sediment to be contained on-Site in multiple on-site 
containment cells with side and bottom liners and leachate collection systems at costs ranging from $97 
million to $229 million. In these alternatives, the vast majority of the volume is related to sediments and 
soils, not the slag or battery casings. In other words, EPA is advocating remedial alternatives that are 
approximately $80 million to $200 million more than the phased/primary source removal approach 
advocated by NL and Old Bridge. As discussed in more detail below, such a remedy is an order of 
magnitude bigger than what is needed or justified for this Site. 

The FS remedial alternatives are far more costly, both in dollars and detrimental community impacts, than 
necessary because of failure to restrict the remedy to contaminants associated with the slag and battery 
casings, ignoring of background sampling data, selection of unrealistically low PRGs and unprecedented 
use of so-called "unified PRGs" (i.e., the same PRG for both sediment and soil). EPA also failed to give 
appropriate weight to the impact on the community that would result from their proposed remedial 
alternatives, which would take as long as four years of field work to complete and involve as many as 
102,000 truck trips through the local roads of Old Bridge. 

EPA's Proposed Remedial Alternatives Are Not Necessary to Protect Human Health 

In the HHRA, EPA concluded that there are unacceptable human health risks for the following scenarios: 
(l) adult and child anglers consuming fish or hard clams (risks from non-lead constituents); (2) residents 
using groundwater as drinking water (risks from non-lead constituents); (3) female construction/utility 
workers of child-bearing age (lead risk only); and (4) child recreational users in the beach area (lead risk 
only). However, all of these alleged risks are overstated based upon overly-conservative analysis or 
faulty data. In a letter dated February 20, 2012, NL provided technical comments on what NL saw as 
major deficiencies in the data collection and in the RI that affected remedy selection (copy attached). 
While EPA did not undertake any additional sampling and made no corrections prior to issuing the FS, in 
subsequent communications with NL, EPA acknowledged that the human health risks described in the 
HHRA are based upon the most conservative parameters. EPA also agreed to review the risk assessment 
and data flaws. Nevertheless, NL is compelled to raise these issues with the NRRB to highlight the rush 
to judgment at this Site and the lack of support for many of the conclusions in the RI and FS. 

NL submits that when EPA re-evaluates the technical points raised in NL's comments to the RI, it will 
become clear that there presently are no unacceptable human health risks at the Site. Moreover, even if 
the risks calculated in the HHRA are deemed accurate by EPA after its review, these risks would be 
eliminated by implementation of the phased/primary source removal approach discussed above. 
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Thus, the question squarely presented by the FS is whether ecological risks realistically exist from 
slag/battery casing-related contamination that justify spending an additional $80 million to $200 million 
as proposed in the FS. NL believes that the answer to this question is no. 

The FS Remedial Alternatives Target Soil/Sediment Not Impacted by Source Materials. 

EPA acknowledged in the FS that "CERCLA does not require contaminants not related to site activities to 
be addressed as part of the site remedy" (FS at ES-9). EPA identified lead, arsenic, and, to a minor 
degree, copper as the contaminants of concern ("COCs") and purported to base its identification of the 
soil/sediment targeted for removal upon the co-location of those COCs (primarily lead and arsenic). 
However, as lead and arsenic occur naturally, and have numerous anthropogenic sources other than the 
slag, it is not appropriate to automatically assume that all lead and arsenic at the Site is associated with the 
slag. Rather, only co-located lead and arsenic present in a ratio consistent with the lead/arsenic ratio of 
the slag can be deemed associated with the slag. 

The RI and FS both acknowledge that the majority of contamination coming from the slag results from 
mechanical weathering. EPA concluded that some leaching may be occurring (however, see the 
discussion below), but that leaching could only be at very small concentrations compared to the main 
weathering pathway for the COCs. Therefore, only co-located lead and arsenic present in a ratio 
consistent with the lead/arsenic ratio of the slag can be deemed associated with the slag and cleaned up 
under CERCLA. 

The RI presents the analytical results for three composite slag samples collected in 20 11, from which a 
representative ratio range of lead/arsenic concentrations can be ascertained. Based on Table 5-l in the RI, 
the average lead/arsenic ratio in the slag is 24. The Slag Characterization study (Appendix B of the FS) 
presents the results of 17 additional slag samples with the lowest observed ratio being 7. Samples with 
substantially lower lead/arsenic ratios (i.e., where high arsenic levels are not matched by high lead levels) 
are most likely associated with non-slag sources of contamination. This understanding is crucially 
important because a large portion of the soil/sediment volume that EPA proposes for remediation has low 
lead/arsenic ratios showing that it is not associated with the CERCLA source. For example, there are 
significant areas of proposed excavation required under the FS where arsenic exceeds its PRG, but lead 
does not exceed its PRG, and the lead/arsenic ratio is inconsistent with a slag source. Over the more than 
150 years of human occupation of the area, there are myriad potential sources of arsenic contamination, 
including the extensive use of arsenic-containing pesticides in connection with farming and orchards, and 
the use of pressure-treated lumber treated with chromated-copper-arsenate in docks and marinas. NL 
provided information about these anthropogenic sources in its February 20th letter (attached) and they are 
apparent from EPA's Whale Creek background data (discussed below). 

An Area Weighted Lead PRG Should Drive the Remedy 

To ensure compliance with CERCLA, the best approach would be to use the lead PRG to identify 
soil/sediment for remediation. This way, only areas with high lead indicative of the CERCLA sources 
would be addressed. Arsenic and copper truly associated with the slag still would be captured along with 
the lead. In fact, under this approach, all arsenic associated with the CERCLA source above 33 mg/kg 
(except for sediments surrounding four isolated, non-contiguous samples, and which are not source­
related) would be incidentally removed. Limiting the remediation to soil/sediment where lead exceeds 
the appropriately applied, area-average PRG would limit the remediation to contamination associated 
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with Site activities in accordance with CERCLA's intended purpose and EPA's standard practice at other 
sites. The effect would be to substantially decrease the volume of near-surface soil/sediment to be 
remediated by over 150,000 CY, a reduction of approximately 57%. Stated another way--only 43% of the 
volume referenced in the FS is possibly driven by the slag source and 57% is not related to the CERCLA 
source. 

The Use of a "Unified" PRG For Arsenic is Not Appropriate at this Site and is Inappropriately Low 

EPA should reevaluate the use of one "unified" PRG for arsenic for the entire Site, which is large and 
diverse. If remedial decisions are to be made on the basis of such a single, unified arsenic PRG, then a 
more appropriate PRG for arsenic needs to be selected. 

The FS Arsenic PRG is Inappropriately Low Compared to Background Data and Ecological 
Screening Levels 

Sampling in the Whale Creek area that EPA selected as background for much of the Site produced an 
arsenic background level of 46 mglkg. (A different arsenic background level applies to submerged 
sediments in the bay.) While NL understands that EPA was required in its ecological risk assessments to 
evaluate risks independent of background conditions, EPA should have given significant consideration to 
background arsenic levels when remedial alternatives were evaluated in the FS. As EPA itself stated in 
the FS, it simply is not appropriate to use a CERCLA cleanup to remediate soil/sediment to below 
background. Cleaning up a small area to below background levels will accomplish little as levels 
ultimately will rise again from non Site-related sources to reach equilibrium with surrounding areas. 

In the FS, EPA cited the NJDEP Residential and Non-Residential Direct Contact Soil Remediation 
Standards of 19 mg/kg for arsenic (FS at 2-16). However, those standards are generic state-wide 
background levels, and should not be given precedence over Site-specific background levels. EPA also 
calculated an ecological risk-based PRG of 20 mglkg for arsenic in soil, but that too was generic rather 
than Site-specific as it was literature-based (FS at 2-18). 

For arsenic in sediment, EPA selected a PRG of 15 mglkg based upon Site-specific submerged clean 
sediment background values. However, the background samples upon which EPA relied were from a 
clean area of submerged bay sediments that were not characteristic of a large volume of on- and near­
shore sediments at the Site. Thus, while that background level may be appropriate for bay sediments with 
a low percentage of organics, it is not appropriate for other sediments at the Site. Other sediments are 
situated similarly to those found in the Whale Creek background area, and so the 46 mglkg background 
level is appropriate for those sediments. 

With regards to soils, the FS arsenic PRG is inconsistent with conservative risk-based screening levels 
developed by EPA and NJDEP to protect wildlife. EPA has acknowledged that its proposed remedial 
alternatives for the Site are driven by perceived ecological risks, but the 15 mglkg arsenic PRG is far 
lower than the EPA's and NJDEP's soil screening criteria, which themselves are conservative. EPA's 
Ecological Soil Screening Levels (OSWER Directive 9285.7-65, March 2005) for arsenic are 43 mglkg 
for birds and 46 mglkg for mammals - three times higher than the unified PRG for arsenic used in the FS. 
NJDEP has adopted the same values as its Ecological Screening Criteria for soil. Arsenic present at 
concentrations below these values are not considered to pose ecological risks. 
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Use of a "Unified" Arsenic PRG For All Media in All Site Areas is Inappropriate 

The EPA chose the most conservative of all areas, 15 mg/kg submerged bay sediment background, as 
what it called a "unified PRG" for arsenic - a PRG intended to apply across the entire Site and all 
environmental media. NL, which has been involved in metals remediation projects at numerous sites 
across the nation, has never seen a so-called "unified" PRG used at any other Site. It is not consistent 
with standard EPA practice and is not appropriate at a large and complex site like this one. 

EPA attempts to justify its unified PRG concept on the basis that there is mixing of the soil and sediment 
through tidal and wave action and storm events (see FS at 2-19). However, the notion that beach and 
creek sediments, as well as upland soils, are virtually identical in all respects to submerged bay sediments 
is highly implausible. Moreover, that a major nor'easter or hurricane may hit the area for a day or two 
once every five or ten years does not render upland soils, or even the beach and creek sediments, identical 
in nature to the bay sediments. Indeed, EPA's own background sampling resulting in identification of 
background levels three times higher in the adjacent Whale Creek area compared to the bay sediments 
belies EPA's premise. 

Use in the FS of a unified arsenic PRG of 15 mg/kg also is inconsistent with the arsenic PRGs chosen by 
EPA in 2009 for the Horseshoe Road Superfund Site. The Horseshoe Road site is located just 10 miles 
away along the Raritan River, which flows into the Raritan Bay close to the Site. There, the EPA adopted 
an arsenic PRG of 32 mg/kg for exposed sediments, 100 mg/kg for river sediments and 160 mg/kg for 
sediments submerged in marsh areas. For EPA to recently select such PRGs for a site just a few miles 
away with a similar ecological environment and then choose a much lower "unified" PRG for this Site, is 
troubling. We note that EPA also has selected higher arsenic PRGs for other marine environment sites. 
At the Harbor Island site in Washington, for example, EPA used an arsenic PRG of 57 mg/kg. 

In short, EPA's selection of a "unified" arsenic PRG is inappropriate and results in dramatic 
overestimation of the volume of soil/sediment that should be targeted for remediation. EPA should select 
new arsenic PRGs appropriate to the various areas and media at the Site, which should take into account 
Site background, EP A/NJDEP ecological screening levels and PRGs selected at other sites. 

EPA's Ecological PRG Derivations Are Unclear and Potentially Flawed 

Since it is clear from the RI/FS and EPA communications that ecological risk is driving the multimillion 
dollar remedy at this Site, a careful review of the data, analysis and conclusions must be made before 
EPA issues a proposed plan for the Site. EPA has derived ecological PRGs based on a mixture of Site­
specific and literature-based data and assumptions (Appendix D). We have identified several technical 
issues with EPA's PRG calculations that have a direct, linear effect on the PRG selected: 

EPA makes adjustments for moisture content in its arsenic PRG derivation that have a 
significant impact on the final PRG but does not provide details on which moisture 
content was selected and on what basis; 
We were unable to replicate EPA's derived Site-specific uptake factors that were at the 
basis of several ecological PRGs; 
EPA assumes that the most toxic form of metal is the only form present and then selects 
several toxicity values (e.g., the arsenic mammalian TRV) which are much lower than 
toxicity values previously used by EPA to derive conservative soil screening levels (Eco-
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SSLs), resulting in several PRGs that are below EPA's own conservative ecological 
screening levels; and, 
EPA assumed that all selected wildlife receptors are exposed only to Site media, even 
though foraging areas of several receptors (i.e., kestrel, fox, goose, and mink) are 
significantly greater than the entire Site. 

In addition, the PRGs should be used to determine excavation limits in a manner consistent with the way 
they were derived, i.e., as an average over the applicable species' foraging area and factoring in the depth 
that the food source is present. 

Bottom/Side Liners and Leachate Collection Systems for On-Site Containment of Materials Are 
Unnecessary 

Inclusion of requirements for bottom and side liners for containment cells and leachate collection systems 
adds needless expense to the proposed remedial alternatives with no additional risk reduction. EPA 
apparently believes that the source materials will leach metals into groundwater or will leach in the event 
of a flood condition in the vicinity of the containment cells. However, as NL pointed out to EPA in its 
February 20th written comments (attached) and in subsequent communications, the surface water and 
groundwater data upon which EPA relied were improperly collected. Subsequent surface water samples 
that were not included in the RI or discussed in the FS showed only very low metals levels indicative of a 
lack of leaching. EPA has acknowledged the problems with the surface water and groundwater data, but 
asserts that laboratory test results specific for leaching also showed a propensity (albeit very low) for 
leaching under conditions thought to simulate that composition of the bay waters that currently come into 
contact with the slag. However, none of the tests reflect the actual conditions that would exist in the 
capped containment cells. A properly constructed capped containment cell, which would be constructed 
in the 100 year flood plain, would not allow the consolidated materials to come into contact with rain or 
bay waters similar to current conditions, except in extraordinary flooding circumstances. Even if a 
minuscule amount of metals leached from the materials under such extraordinary circumstances, the 
dissolved metal would re-precipitate as soon as it contacted the surrounding soil, preventing its movement 
from the cell. 

Advanced GeoServices, NL's consultant, has extensive experience with active and inactive industrial lead 
sites throughout the United States. Advanced GeoServices has designed capped landfills with no required 
bottom liner at the Jack's Creek Superfund Site, Marjol Battery RCRA Site, the Revere Site, and many 
other sites. At most of these sites the materials would have likely leached at extremely low levels, similar 
to the materials at the RBS Site. Nevertheless, EPA determined that a bottom liner did not add any 
significant degree of protectiveness to the remedy, the materials could be reliably contained, and there 
was not a significant reduction in toxicity, mobility, or volume associated with the liners and collection. 
The same is true at this Site. 

Further, Advanced GeoServices and NL also have experience at sites like the Gould Superfund Site, 
Portland, Oregon, where a bottom liner was used to create a cell for containment of waste. Almost 
immediately following closure of the cell, no water drained to the leachate collection system. This 
experience helped to demonstrate that a leachate system is not necessary for soil materials with minimal 
void space that are capped to prevent infiltration of rainwater. 
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Conditions expected at the Site following a capping and on-Site containment remedy would be 
considerably different than a municipal waste landfill where a bottom liner is required. There will be no 
municipal waste to create acidic conditions, and groundwater at the Site has a measured pH between 5 
and 6 - much less acidic than the acetic acid used in the TCLP test to represent landfill conditions, which 
had a pH of just 2.8. If flooding does occur in the vicinity of the cell, such water would also not have a 
pH that would cause leaching. Designing a remedy with a bottom liner, leachate system and/or pre­
disposal treatment to meet a condition that is never expected to actually occur would not make the remedy 
more protective, especially if the materials to be contained are already inert (as is the case with source 
materials at the Site). 

NL appreciates that in recent communications EPA stated that such leaching issues and any associated 
changes to the conclusion that liners are needed can be dealt with during the design phase of this project. 
However, NL submits that at the very least the FS should contain a discussion that this is an open issue, 
that lead may not leach from a properly constructed containment cell, and that decisions on the exact 
design will be made during the design phase. 

The FS Remedial Alternatives Substantially and Unnecessarily Increase Detrimental Impacts on 
the Community 

Remedial alternatives that involve the unnecessary excavation and off-Site disposal of substantial 
volumes of soil/sediment, without significant reduction of actual real-world risk, do more than just waste 
limited financial resources. Such alternatives will also have a profound detrimental impact on Old 
Bridge, its residents and businesses. 

EPA's proposed remedy alternatives could involve 500,000 tons of impacted material being transported 
from the Site (disposal) and to the Site (replacement materials) through a small community such as Old 
Bridge. Up to 102,000 truck trips might be necessary (51,000 full loads and likely an equal amount of 
empty trucks arriving to pick up disposal materials or leaving the Site after dropping off clean 
replacement materials). Exhaust and noise pollution from so many truck trips, and idling trucks lined up 
in the vicinity of the Site would be significant. Moreover, so many truck trips will substantially increase 
the possibility not only of traffic congestion, but also of serious traffic accidents. A project of this 
magnitude will have a profound negative impact on area businesses. 

Beyond these actual impacts to the community, the substantial dredging proposed in the FS and the 
removal of essentially the entire Margaret's Creek upland sector would create tremendous (and 
unnecessary) environmental impact in the Raritan Bay and the upland area- far greater impact than the 
presence of the slag currently presents. Furthermore, implementation of any of the FS alternatives would 
result in a massive, long-term construction project that will effectively tum Old Bridge's beach and 
waterfront in the vicinity of the Site into a construction zone. EPA's Alternative 2 would require at least 
four years of field work to implement, compared to just several months for the first phase of the primary 
source removal alternative presented above. The long-term disturbance to the area that would result from 
implementing the FS remedies would contravene the community's desire to have the beach and seawall 
area reopened to the public as soon as possible. 
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These factors of impact to the community are required to be considered in EPA's evaluation of the 
proposed remedial alternatives as part of the FS analysis of "short-term effectiveness". 40 C.P.R. 
300.430(e)(9)(iii)(E). Although the FS notes that its proposed remedial alternatives will require years to 
implement and will entail many truck trips through the community, the FS fails to give any significant 
weight to this factor in its evaluation of the alternatives. Far more emphasis is placed on remote, 
theoretical risks of negative impact on a small number of mollusks, birds, or muskrats than on the very 
real risks and detrimental impacts that would be caused by implementation of such extensive remedial 
activities. 

Conclusion 

NL respectfully requests that the NRRB make the following recommendations to EPA Region 2: 

• Include a phased/primary CERCLA source removal remedy alternative like the 
alternative presented above; 

• Target lead above the PRG as a mechanism to ensure that only CERCLA sources are 
being addressed; 

• Adjust the arsenic PRG to account for the lead/arsenic ratio of the CERCLA source 
material, appropriate background concentrations, EPAINJDEP ecological screening 
levels and to be consistent with PRGs at other EPA sites; 

• Eliminate the "unified" PRG approach; 
• Use an area weighted average remediation approach; 
• Review NL's comments on the HHRA and Ecological Risk Assessments and amend the 

documents to correct any errors; 
• Acknowledge that liners/leachate collection in the on-Site containment cell may not be 

necessary and will be decided during the design phase; and, 
• Provide a robust evaluation of the short-term impacts of this project on Old Bridge 

Township and the environment. 

Implementation of a $97 million to $229 million remedy at this Site is not necessary from either a human 
health or ecological perspective. Both categories of potential risk can be adequately addressed by a 
remedy that involves substantially less excavation, consolidates all excavated CERCLA source materials 
on-Site, and does not include liners and leachate collection systems that ultimately will not enhance the 
protectiveness of the remedy. Adjusting the target to a lead-only PRG will ensure that only CERCLA 
sources are addressed, and adjusting proposed PRGs for arsenic and lead to be consistent with Site 
background, accepted ecological screening levels, and PRGs used at other Sites will result in a 
tremendous reduction in the volume of soil/sediment targeted for remediation. The resulting remedial 
action would be far less costly and have far less negative impact on the community but would be fully 
protective of human health and ecological receptors and meet all CERCLAINCP criteria. To spend an 
extra $80 to $200 million to achieve some minimal incremental protection against theoretical ecological 
risks to a small population of wildlife receptors is simply not supported. Thank you for your 
consideration of this information. 
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February 20, 2012 

Ms. Tanya Mitchell 
U.S. Environmental Protection Agency, Region 2 
290 Broadway, 19th Floor 
New York, NY 10007 

RE: Raritan Bay Slag Superfund Site 
Remedial Investigation Comments 

Dear Ms. Mitchell: 
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Over the last few weeks, NL Industries, Inc. (NL) and Advanced GeoServices have reviewed the 
data collected and the conclusions drawn in the Remedial Investigation (Rl) (December 22, 
2011) for the Raritan Bay Slag Superfund Site (Site), the Biological Assessment/Ecological Risk 
Assessment (April 2010), and the Characterization Report for the Development of Stabilization 
Approaches (September 23 , 2011) prepared by Schnabel. It was a monumental effort to 
complete the review of the more than 1 000 pages of information in such a short period of time. 
We mobilized to do so as quickly as possible, including engaging a risk assessment consultant to 
help, because of the U. S. Environmental Protection Agency's (US EPA) announced intention to 
issue a Feasibility Study (FS) for the Site by mid to late February 2012 and to hold a public 
meeting on February 28, 2012. This letter summarizes critical concerns that NL has with the 
data presented and relied upon in the RI (including the Risk Assessments and the Biological 
Assessment) and Characterization Report. NL believes that these concerns fundamentally 
impact the understandings of Site conditions, the resultant risks and, as a consequence, decisions 
as to the appropriate remedial strategy for the Site. 

As noted above, the USEPA expects to release a FS for the Site to the public shortly. That FS 
will evaluate various remedial alternatives for the Site and preliminarily identify USEPA's 
preferred alternative. From our review of the RI, it is clear that the remedial alternatives 
considered in the FS will be based upon the conclusions presented in the RI that lead, arsenic and 
other metals are leaching from the slag pots at the Site in significant amounts, causing 
contamination of the adjacent surface water, groundwater, soil and sediments, and creating 
unacceptable human health and ecological risks. However, as discussed below, there are serious 
issues with much of the data upon which the conclusions in the RI and associated Human Health 
and Ecological Risk Assessments are based. Those issues call into serious question the 
conclusions in the RI, and therefore the basis for the upcoming FS. 

In short, NL believes that flaws with respect to the collection and analysis of certain data have 
led to an incorrect determination of what risks exist at the Site, what is causing those risks, and 
what is the appropriate remedy to address those risks. NL proposes to collect certain additional 
data to replace the faulty data and fill data gaps. The additional data will either (I) provide 
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reliable data to support the conclusions drawn in the RI; or (2) demonstrate that the conclusions 
drawn in the RI are incorrect, and that the slag pots are not leaching to surface water, 
groundwater, sediments and soil. We anticipate that the result will be the latter - the additional 
samples will show that the slag pots are not leaching into either the surface water or the 
groundwater, and that the conclusions drawn in the RI and relied upon in the FS need to be 
reevaluated. But either way, having the additional data would be a tremendous benefit. 

The additional sampling proposed by NL would be performed in accordance with best practices 
so as to avoid the problems that plague the reliability of the existing data. Given that the slag 
pots have been present at the Site for 40 years, it makes little sense to rush to conclusions based 
upon faulty data, especially when the situation can be rectified with minimal time, effort and 
expense. As you know, NL already planned to visit the Site soon to excavate test pits, and can 
conduct the additional surface water and groundwater sampling at the same time. NL can 
complete the sampling quickly, so as not to effect the USEPA's plans to announce a remedy for 
the Site by September. 

NL believes that when all of the concerns described in this letter are taken into account, and the 
results of the additional sampling are obtained, the available data will support NL's proposed 
remedy for the Site. That remedy consists of source control (removal of the slag pots comprising 
the Seawall as well as adjacent sediments impacted by mechanical weathering of the Seawall, 
and on-Site containment of that material) followed by a period of monitoring to determine 
whether any additional remedial action is necessary. Such an approach presents the most 
efficient and economical solution to the environmental issues at the Site, and allows USEP A, NL 
and the local community to avoid additional time-intensive, disruptive and expensive work that 
likely ultimately will prove unnecessary. We believe that following implementation of NL's 
proposed source control remedy, subsequent sampling will show that there is no unacceptable 
human health or ecological risk at the Site warranting any further action. 

The problems with the existing data, the impact of the faulty data on the conclusions in the RI 
and Risk Assessments, and the additional sampling that NL proposes to conduct, all are 
described in more detail below. We ask that this letter and the attachments be included in the 
Administrative Record for the Site. 

Most of the RI Surface Water Sampling Data is Not Representative of Site Conditions 

The surface water data from the pre-RI sampling event in September 2008 which identified 
elevated metals is based on dissolved lead samples that were collected incorrectly and 
should be rejected. This means there is no accurate and representative data which 
indicates the slag pots are leaching to surface water. Statements and conclusions based on 
this data found throughout the RI therefore are unsupported and inaccurate. The most 
representative data comes from the April 2011 sampling event (which was conducted using 
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appropriate methodologies) which shows that lead is not present in the dissolved fraction 
and thus is not leaching from the slag pots. 

One issue with the September 2008 data is that the "dissolved" metals samples appear to have 
been preserved with acid in the field, prior to filtering. This technique was contrary to best 
practices, and resulted in unreliable data. The New Jersey Department of Environmental 
Protection's "Field Sampling Procedures Manual," for example, makes clear that "[w]hen 
filtration is performed, it must be done immediately upon sample collection and prior to sample 
preservation. The sample may not be transferred to the laboratory for filtration and preservation 
nor may it be preserved prior to filtration." (Aug. 2005, p. 140). As noted in the Manual, 
"[a]cidification of an unfiltered sample will dissolve some particulate matter, thereby raising the 
original metals content by releasing adsorbed metals into solution." (p. 139). That is what 
happened in the case of the September 2008 samples. The acid in the sample collection 
containers dissolved the particulate and suspended matter (containing the non-dissolved lead) 
and made the lead appear to be dissolved. In other words, lead that was not dissolved under 
natural conditions became dissolved in the samples because of the collection techniques used. 
This means the dissolved lead concentrations identified in the RI for the critical areas close to the 
slag pots (Areas 1 and 8) are incorrectly biased high. 

That the September 2008 surface water data was preserved in acid without field filtering is 
supported by several lines of evidence: 

A. The dissolved metals data from the September 2008 sampling event provided in 
Attachment A shows the dissolved and total lead concentrations are essentially 
the same. However, the dissolved concentration should be less because the 
suspended fraction has been removed. This anomaly was noted in the RI report in 
Section 4.3 .2.1, but was incorrectly attributed to non-homogeneity in the samples 
without consideration of either (l) the faulty sampling techniques, or (2) the 
combination of "activity-based" samples with non-biased sample results (which is 
discussed in more detail below). 

B. The description of the field collection within the January 2009, Weston Solutions, 
Inc. "Summary Letter Report, Raritan Bay Slag, Old Bridge and Sayreville, New 
Jersey" (provided in Attachment B) does not describe field filtering. Subsequent 
sampling summary reports do specifically call out the field filtering of surface 
water analyzed for dissolved lead, confirming that the absence of a reference to 
field filtering in the September 2008 sampling event means that it was not 
performed. Moreover, results from those subsequent sampling events show 
significantly lower concentrations of dissolved lead and other metals relative to 
totals. 
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C. Likewise, the field notes provided as Attachment C also do not describe field 
filtering of the surface water samples collected during the September 2008 
sampling event, again confirming that field filtering was not performed. 

A second issue with the surface water sampling data arises from the fact that certain samples 
were intentionally agitated to place sediment into suspension (called "activity-based" samples) 
prior to placement into sample containers, thus increasing the lead content. The problem is that 
this difference in sampling techniques was not taken into consideration in evaluating the data in 
the RI and the Risk Assessments. When this data was used in the RI and the Risk Assessments, 
no reference or note was added regarding the special nature of the samples and the resulting 
intentionally high bias. Instead, it appears that the activity-based samples were considered 
alongside the other samples as if they were collected using the same techniques and represented 
the same Site conditions. In other words, it appears that the fact that certain samples were 
activity-based was inadvertently lost when the data was incorporated into the RI analysis. 

These deficiencies are significant for the following reasons: 

• First, all of the data from the RI surface water sampling for total and dissolved 
lead collected in this area in Fall 2010 was rejected during data validation. 
Samples taken in April 2009 were taken from areas where slag is not present. So, 
with the September 2008 dissolved lead data being flawed as described above, 
this means no accurate and representative surface water data were used in the RI 
to assess the impact of slag pots in the Seawall and Western Jetty areas of 
concern. In other words, the conclusions set forth in the RI are completely 
without supporting data. 

• Second, not only are the RI conclusions not supported by data, those conclusions 
(as well as those in the Human Health and Ecological Risk Assessments) likely 
are affirmatively wrong. The conclusion that the slag pots are leaching into the 
surrounding ocean at high concentrations is based upon the September 2008 data 
showing high lead levels in the surface water. However, as discussed above, all 
of the samples are biased high, providing an inaccurate and misleading picture of 
how much lead is dissolved in the surface water under natural conditions. 

• Third, this misleading picture of actual Site conditions based upon the biased-high 
data appears to be driving the USEP A's conclusions in the RI and Risk 
Assessments as to the risks and pathways of concern. Furthermore, although the 
FS has not yet been issued, informal conversations with USEP A personnel 
suggest that the USEP A is forming remedial action preferences based upon its 
perceptions as to the leachability of the lead in the slag pots. An incorrect 
perception as to the leaching potential of the slag pots could lead the USEP A 
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toward a preference for remedial actions that are much more time consuming, 
expensive and disruptive than necessary to protect public health and the 
environment. 

Samples collected in April 2011 from Area 2 appear to have been collected properly and without 
agitation. However, those samples, although reported in the RI, were collected too late to be 
included in the risk assessment or other data evaluation in the RI. Those sample results show 
much lower total lead than the "activity-based" samples (3 .8 ug/L as compared to 1450 ug/L), 
and the dissolved lead concentrations are all below the detection limit in the April 2011 data set. 
This data set, albeit very small (five samples with one field duplicate) for such a critical issue, is 
the only valid data set available to assess the actual impact of the slag pots on the surface water, 
but it was not used at all in the data analysis in the RI. That the dissolved lead concentrations in 
surface water near the slag pots is low makes sense. Our experience at other sites has shown that 
the slag pots are inert, and do not leach unless exposed to acidic or basic environments. The pH 
of the ocean water near the Site was measured at 7.02 - essentially perfectly neutral. Under such 
conditions, leaching of lead from the slag pots would not occur. 

Additional data should be collected to understand the actual surface water conditions in the areas 
in question. NL proposes to collect 1 0 new surface water samples from near the Seawall. The 
samples will be collected in accordance with best practices (including field filtering prior to 
preservation) to avoid the problem that rendered the September 2008 data faulty. NL can collect 
the samples at the same time that NL accesses the Site for the test pit study. We believe 
additional surface water data will demonstrate the slag pots are inert and are not leaching into the 
surrounding areas, which will significantly alter the evaluation of the risks posed by the slag pots 
and what remedies may be necessary to protect human health and the environment. But 
regardless of what the additional sampling shows, having reliable data to support the conclusions 
that will be drawn regarding the risks and remedies at the Site is essential. 

Groundwater Sampling Data Also is Not Representative of Site Conditions 

Turbidity may be creating false positives for lead in groundwater, thus mischaracterizing 
groundwater conditions at the Site. Although lead in groundwater does not drive Site 
risks, it directly and fundamentally impacts the Conceptual Site Model which will be the 
basis of multi-million dollar decisions on the need for a bottom liner and/or treatment to 
reduce Site risks. Our previous experience on over ten similar sites is that lead in the form 
of slag and slag pots is inert and does not leach to groundwater unless acidic or basic 
conditions are present. We believe additional sampling of groundwater should be 
conducted and this sampling should include both total and dissolved lead and other metals 
to understand whether the extreme expense associated with treatment or a bottom liner 
would actually provide any risk reduction at all at the Site. 
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NL previously brought this turbidity issue to the attention of the USEP A, and USEP A 
acknowledged the possibility of issues with the reliability ofthe data. We have experienced very 
similar turbidity related mischaracterizations and false positive readings in groundwater at the 
Jack's Creek and Tonolli Superfund Sites in Pennsylvania, the Gould Superfund Site in Portland, 
Oregon and at smelter sites in Tennessee and Indiana. On at least three of these sites, USEPA or 
the state oversight agency believed a lead plume existed, yet the high lead concentrations in the 
initial site samples were later proven to be related to high turbidity, poor well installation and/or 
development techniques, and/or poor sampling techniques. We believe this is the case at the 
RBS Site as well. The following lines of evidence suggest the total lead concentrations 
measured in groundwater are not due to the presence of a dissolved phase lead plume at the Site 
that would be indicative of the slag pots leaching: 

• Well MW-10D is located immediately adjacent to the Seawall, as shown on 
Attachment D, in an area known to have high concentrations of lead in the pots 
and the underlying soils. Well MW-10D had lead concentrations of 18.1 ug/1 and 
79.5 ug/1. It is our experience that despite all the precautions taken during 
drilling, minor levels of cross contamination are almost always driven down 
during well installation activities. This likely is from soil/sediment on the auger's 
flights and may also be from materials on the spoons driven to collect samples. 
The extremely low concentrations of lead measured in groundwater could be 
created by just 1 part per million lead in soil from the overlying soils being driven 
downward during well installations and becoming entrained in a turbid 
groundwater sample. This would cause a spike of the groundwater which exceeds 
the standards being used at the Site. 

• Turbidity readings during development of MW-10D were recorded as ER2 or 
ER3 on the Well Development Record from October 28, 2010 provided as 
Attachment E. We believe this code used by the field technician indicates there 
was an error reading the turbidity because it exceeded the instrument range. 
When the well was sampled the first time on January 5, 2011, the turbidity could 
not be reduced below 50 NTU and when the well was resampled on April6, 2011, 
the turbidity could not be reduced below >999 NTUs as shown on Attachment F. 
These well development and sampling records indicate the water had high 
turbidity, and the reported lead results should not be considered representative of 
the groundwater conditions. It is commonly our experience that the wells which 
are most difficult to develop are the wells which have the highest lead 
concentrations, consistent with being false positive results. 
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• Well MW-lOS is located adjacent to MW-lOD, immediately adjacent to the 
Seawall. Well MW-lOS had lead concentrations of 107 ug/1 and 36.6 ug/1. The 
RI documents indicated this area has high lead concentrations in soiVsediment 
and the lead in sediments underlying the seawall could have easily be driven 
down and mobilized during well installation activities. We note that this well is 
screened from 7 to 17 feet below grade and several feet of impacted sediment is 
likely found beneath the seawall itself. This means the top of the well screen 
could easily be in or just below the impacted sediment in the seawall impacted 
area. Despite this, a bentonite filter pack seal was not placed at the top of the well 
screen to separate the potentially impacted sediments and the groundwater. This 
means development and purging activities would be prone to actually pull the 
overlying lead impacted soils into the well. The first sampling event had a 
concentration of 107 ug/1 lead and the second sampling event had a concentration 
of 36.6 ug/llead. We believe the significant downward trend in the readings may 
be attributed to the additional purging activities which eliminated some of the 
potential to cross contamination impacts from drilling activities and helped to 
reduce the turbidity in the well. 

• We also note well MW -1 OS had high salinity due to the ocean influence. This 
means groundwater in this zone would be considered a New Jersey Class III 
aquifer, rather than a Class II aquifer, because the water could not be used as 
drinking water without significant treatment. Thus, the use of drinking water 
action levels at this well as the screening criteria in the RI was not appropriate. 

• Well MW-12S had a measured lead concentration of 20.4 ug/1 which is slightly 
above the USEPA's federal Action Level for lead in drinking water. This well 
has impacted material above it which could have easily been driven down during 
the well installation activities and mobilized with turbidity during sampling. We 
note that the well is screened from 6 to 16 feet and several feet of impacted soil 
and slag could be found in the area. This means the top of the well screen could 
easily be in or just below the materials impacted with lead. Despite this, a 
bentonite filter pack seal was not placed at the top of the well screen to separate 
the potentially impacted soil and slag and the groundwater below. 

• The well sampling records indicate well MW-12S also has a high salinity due to 
the ocean influence and the water in this area would not be considered a New 
Jersey Class II aquifer, so the use of the drinking water action levels as screening 
criteria for this area was not appropriate. 
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Lastly, Well MW-11S, identified on Attachment D, is the background well for the Site. 
It exceeded the Site screening level of 5 ug/1 for lead with a reported lead concentration 
of 7.3 ug/1. Unfortunately, it was only sampled once so it is difficult to get an 
understanding of the natural variability of the groundwater background. However, using 
a factor of two to account for the natural background variability would result in a lead 
level of about 15 ug/1 being used for screening. Using this concentration as a Site 
background screening level, which also corresponds to the USEP A federal Action Level 
for lead in drinking water (i.e., the lowest concentration which can reasonably be 
expected from drinking water sources at the tap), only 3 wells are found to exceed this 15 
ug/1 Action Level. The wells with lead concentrations above this USEP A Action Level 
are MW-10S (107 ug/1, and 36.6 ug/1), MW-100 (18.1 ug/1 and 79.5 ug/1), and MW-12S 
(20.4 ug/1). As described previously, these wells had either construction or sampling 
technique deficiencies that caused the lead concentrations above the standard and the 
results are not likely representative of aquifer conditions. Also, the incorrect standard 
(drinking water) was applied in the RI in error as the groundwater in this area cannot be 
used as drinking water without significant treatment to remove its natural salinity. 

In short, we believe that the existing data are not representative of groundwater conditions at the 
Site and do not support the need for a bottom liner or the need to treat the lead, which appears to 
be inert, to reduce leachability. NL believes it is critical to resample these 3 wells and the 
background well for total and dissolved lead to eliminate the turbidity effects and accurately 
characterize site groundwater before any conclusion regarding potential impacts of metals to the 
groundwater are reached. NL proposes to take additional samples for total and dissolved metals 
from each of the four above-mentioned wells. We will use best sampling practices (including 
low-flow purging and sampling methods) to avoid the turbidity effects that likely impacted the 
previous samples. We believe that the results of the additional groundwater sampling will 
confirm that lead levels in the groundwater near the Seawall are consistent with background 
levels, and that lead from the slag pots is not leaching into the groundwater. Groundwater at the 
Site is only very weakly acidic (pH of between 5 and 6), which is not enough to cause leaching 
of lead from the slag pots. 

Because the groundwater data may be used as a basis for evaluation in the FS as to the need for a 
bottom liner for containment cells or treatment of material to be deposited in the cells - two 
requirements that would significantly increase remedial costs, every reasonable effort should be 
made to ensure that the data used to support the ultimate conclusion is reliable. Again, even if 
the additional sampling ends up confirming rather than refuting the conclusion in the RI that lead 
is leaching into the groundwater, having reliable data to support that conclusion will have made 
the additional sampling worthwhile. Given the minimal time, effort and expense involved in 
obtaining additional groundwater data, it makes little sense to proceed without performing the 
additional sampling. 
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Potential Crushing of Slag Pots in Order to Treat the Slag is Not Warranted 
The existing slag pots are massive, stable, erosion resistant, high strength, very low 
permeability materials. As described above, there is no accurate and representative data 
which indicates this material is leaching in place to groundwater or leaching into surface 
water. Further, the only demonstrated mechanism of slag movement is mechanical 
weathering, which has impacted nearby sediments. Any remedy for the Site should try to 
efficiently and effectively address mechanical weathering along with direct contact with the 
slag pots as the realistic exposure pathways of concern. Crushing the slag pots would not 
only be unnecessarily labor-intensive and expensive, but would actually be 
counterproductive to the goals of stability and protection against leaching. 

Schnabel Engineering prepared the Characterization Report for the Development of Stabilization 
Approaches dated September 23, 2011. For their analysis they took samples of the slag pots. 
The pots, which have been exposed to forces of the ocean for over 40 years, had such high 
strength Schnabel needed to drill them with a diamond-bit core. The end pieces of the cores 
were crushed separately using a compaction hammer. Some of the slag was also sent off-site to a 
steel processing facility in the Sparrows Point Mill Complex operated by Phoenix Services, LLC 
in Baltimore, Maryland. Pictures which show the industrial strength equipment required at the 
steel processing facility to supply the extraordinary pressure to crush the slag are provided as 
Attachment G. 

Leaching tests were also part of the analysis conducted by Schnabel and they summarize the 
leaching results as follows: 

Most interesting of all, the SPLP-Pb (lead) concentrations [leaching 
test] are non-detectable despite total metal concentrations on the order 
of 43,000 to 52,000 mglkg (4.3% to 5.2 wt%). Very similar leaching 
behavior was observed under DIW [the Deionized Water Leach Test] 
extraction conditions (Table 18).fp.22] 

The extremely low metals leaching behavior of the crushed slag under 
SPLP and DIW extraction conditions stresses the importance of the 
influence of mineralogy, morphology, matrix effects and system pH on 
metals mobility. 

Schnabel suggests that the best way to deal with the extstmg exceedingly high strength, 
exceedingly low permeability slag pots, which the Schnabel testing shows are not leaching under 
conditions representative of current and future exposure conditions, is to crush the slag material 
to <3/8", and mix in as much as 16.5% phosphate based chemicals, cement, water and bentonite. 
We note several concerns with this approach: 
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• Crushing the slag will increase the surface area of the slag several thousand times, 
which would promote any potential leaching that might occur. On the whole, 
even if this material is mixed with cement and bentonite, this increase in surface 
area will make the new monolith more prone to leaching than the existing pots. 

• As the Schnabel report indicates, crushing and coring the slag are energy 
intensive processes requiring very specialized industrial processing equipment 
which will significantly increase the time to perform the remedy and will create 
significant dust and noise. Because of the high concentrations of metals in the 
dust, significant amounts of water would be required to address the dust and then 
neeed to be captured, controlled and treated. Further, controlling the crushing 
noise in the residential and recreational areas surrounding the Site where these 
operations will be conducted will be extremely difficult. Crushing to 3/8" will 
require significant infrastructure to be implemented. 

• Use of additional chemicals in the residential and recreational areas surrounding 
the Site, needed to stabilize the crushed slag, is not recommended and will delay 
the remediation time. 

• Lead is soluble at elevated pHs which may be created by a cementatious treatment 
system designed to meet TCLP standards. See USEP A. 1991. Selection of 
Control Technologies for Remediation of Lead Battery Recycling Sites. 
EPA/540/2-91/014. July (pp. 52-53); Conner, J.R. 1990. Chemical Fixation and 
Solidification of Hazardous Wastes. Van Nostrand Reinhold. New York, NY. 
(p. 35). (Advanced GeoServices has additional references supporting this fact, 
available on request.) 

Schnabel mistakenly states there is a need for materials at the Site to pass the TCLP for lead due 
to land disposal restrictions (p. 30). This is not accurate. It is a matter of public record that 
materials with elevated lead levels which exceeded TCLP were consolidated and capped at the 
Jack's Creek Superfund Site, Marjol Battery RCRA Site, and many other Sites, without bottom 
liners. The referenced Sites had consolidation and capping type remedies, and USEPA 
determined treatment of all the material to TCLP standards did not add any significant degree of 
protectiveness to the remedy, the materials could be reliably contained, and there was not a 
significant reduction in toxicity, mobility, or volume associated with treatment. The same is true 
at the RBS Site. 
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We note that the TCLP standard was developed to mimic the specific conditions which might be 
present in a solid waste landfill. To replicate these organic waste degradation conditions, the 
TCLP test uses an organic acid to simulate the acid which might be created by exposure of water 
to the degrading organic municipal waste materials. Conditions identified at the RBS Site, and 
conditions which are expected at the RBS Site following a capping, on-Site containment, or 
treatment remedy, would be considerably different than a municipal waste landfill. There will be 
no municipal waste to create acidic conditions, and groundwater at the Site has been measured to 
have pH between 5 and 6 - much less acidic than the acetic acid used in the TCLP test, which 
had a pH of just 2.8. Designing a remedy with a bottom liner and/or treatment to meet a 
condition which is never expected to actually occur would not make the remedy more protective, 
especially if the lead materials to be contained are already inert. All remedy efforts should be 
focused on reducing the actual risks identified at the Site as quickly and as safely as possible. 

Summary of Leaching Issues 

The issues discussed in the preceding three sections call into question one of the key aspects of 
the Conceptual Site Model (Section 5.4) presented by USEPA in the RI, which is that the 
leaching of metals is a primary pathway for the release of metals into the environment. When 
the data not subject to the collection and analysis issues discussed above is considered, that data 
shows that metals are not leaching from the slag pots. Thus, several statements in the first 
paragraph of Section 5.4.3.1, Overview of Primary Migration Mechanisms, are simply not 
supported by the data in the RI. Only the erosion (by mechanical weathering) of particulates 
from the source materials is a primary pathway for contaminant migration, not leaching. 
Controlling particulate erosion and preventing direct contact with the source materials addresses 
the primary risks at the site. 

Having an accurate conceptual model of conditions at the Site, based on representative surface 
water and groundwater information is essential so an effective and appropriate risk reduction 
approach may be developed and implemented. To better understand these issues, NL has 
proposed in this letter to complete additional investigations to understand the actual volume of 
slag present at the Site, the actual impacts of metals, including lead, on groundwater, and the 
actual surface water conditions in the area surrounding the seawall and Western Jetty. NL's 
Work Plan for these activities will be provided under separate cover. 

Risk Assessments 

Both the Human Health Risk Assessment (Appendix T of the Rl) and the Ecological Risk 
Assessments (Appendix U of the RI and the 2010 Biological Assessment) for the Site over­
state actual risks, for a variety of reasons described below. Neither of them can serve as an 
adequate basis for determining remediation needs. 
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In addition to our concerns discussed above regarding the reliability of surface water and 
groundwater data, and the recommendation of crushing slag, we also have concerns regarding 
some of the analyses and conclusions contained within the Human Health and Ecological Risk 
Assessments. Those concerns are discussed below. 

Background Conditions and Screening Levels 

There is some inconsistency among the Risk Assessments as to the Site-specific background 
levels of lead and arsenic. More concerning, however, is the USEP A's lack of recognition that 
the ecological screening level for arsenic and lead used in the RI is many times lower than either 
of the Site-specific arsenic and lead "background" levels identified in the Risk Assessments. 
Although the calculations performed followed USEPA guidance except as noted below, in 
situations such as this where the ecological screening level is far below actual Site-specific 
background levels, it is the Site-specific background levels that should be used to set the ultimate 
cleanup levels for the Site. There is virtually no discussion in the RI of the fact that use of the 
screening levels that are well below Site-specific background in the Risk Assessments 
dramatically overestimates the impact of the slag on Site conditions, which causes NL concern 
that ( 1) the public might be misled as to the risks actually associated with the presence of the slag 
at the Site; and (2) the focus on such screening levels for arsenic and lead might inadvertently be 
carried over into the FS and therefore inappropriately affect remedial decisions regarding the 
nature and scope of the proposed remedy. 

A. The USEP A collected Site-specific background soil and sediment samples east of 
the Site, in Area 10, and affirmatively stated in the RI that the samples are 
representative of background conditions. Section 4.1.3 of the RI states: "These 
samples were considered representative of background conditions because they 
were far removed from the placement of slag, they were unlikely to have been 
impacted by contaminants associated with the slag based on an evaluation of 
tidal and storm induced currents and because they don't appear to be 
influenced by localized sources. As a result, the samples are considered to be 
representative of general conditions within Raritan Bay and the Margaret's 
Creek wetlands." 

According to Appendix T of the Rl, which is the Human Health Risk Assessment, 
the Site-specific background concentration for arsenic in wetland sediment is 46 
mglkg and the corresponding background concentration for lead is 193 mg/kg (RI 
Appendix T, p.6-15). However, according to Appendix U, the Screening Level 
Ecological Risk Assessment, the sediment background concentration for arsenic is 
3 8. 7 mg/kg and the sediment background concentration of lead is 181.5 mg/kg 
(RI Appendix U, p 5-8). In short, there is an inconsistency between the Risk 
Assessments as to the background levels of lead and arsenic in sediment. 
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Regardless of which of those Site-specific "background" levels is used, those 
levels exceed the regional soil background levels of 19 mg/kg for arsenic and 4 7 
mg/kg for lead, implying there are local anthropogenic sources unrelated to RBS 
slag. Further, as shown on Figure 1, which identifies the area where the 
background samples were taken, even a simple average concentration of the Area 
1 0 background sediments results in a concentration of 2 7. 6 mg/kg for arsenic and 
130 mg/kg for lead, both significantly above the screening levels used in the Risk 
Assessments. 

B. In the RI (page 4-3 to 4-4), USEPA states that "background conditions may be 
described as naturally occurring or anthropogenic. Anthropogenic background 
considers the presence of natural and human-made substances present in the 
environment as a result of human activities (not specifically related to the 
CERCLA release in question) ....... In general. CERCLA does not clean up to 
concentrations below natural or anthropogenic background levels. " (Emphasis 
added). USEPA goes on to state in the RI that "site specific background results 
were not used for comparison purposes in this Rl, but will be discussed in the 
risk characterization and will be considered during the the development of 
preliminary remediation goals at the site and in the evaluation of remedial 
action alternatives in the feasibility study." (page 4-4 of the Rl) 

After (1) identifying Site-specific background levels based upon sampling of a 
nearby area not impacted by slag; and (2) acknowledging that CERCLA does not 
require clean-up to levels below background, USEP A selected screening levels 
for arsenic and lead in the Screening Level Ecological Risk Assessment that are 
far below the Site-specific background based on published, regional data. USEPA 
used an unrepresentative screening level of just 8.2 mglkg for arsenic, in contrast 
to an arsenic background level of 46 mg/kg identified in the Human Health Risk 
Assessment and an arsenic background level of 38.7 mg/kg identified in the 
Screening Level Ecological Risk Assessment. 1 Similarly for lead, the screening 
level used is 47 mg/kg, much lower than either of the background concentrations 
given for lead of 193 mg/kg or 181.5 mg/kg. 

This methodology of performing Site-specific evaluations of ecological and 
human health risks using screening levels far below the background concentration 
(five time lower for arsenic, in fact) results in Risk Assessments that do not 
accurately reflect any risks associated with the slag deposited at the Site. For 
example, of the 211 wetland sediment samples in Area 9, only 3 samples 

1 Although USEPA's Ecological Risk Assessment analysis in Appendix U seems to be based upon a regional arsenic screening level of 8.2 
mg/kg, US EPA references a screening level of 13.6 mglkg for arsenic in sediment in the main body of the Rl, which adds to the confusion and 
inconsistency regarding US EPA's risk assessment analysis. 
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exceeded the Site-specific background concentration of 46 mg/kg for arsenic 
presented in the Human Health Risk assessment. However, 128 samples exceeded 
the unrepresentative regional screening level of 8.2 mg/kg used in the Screening 
Level Ecological Risk Assessment. 

We understand that it is appropriate for USEPA to consider in the Risk 
Assessments risks based upon exceedance of screening criteria based on 
published values. However, as acknowledged in USEPA's above-quoted 
statements from the RI, the discussion in the Risk Assessments should 
acknowledge the impact on the risk that is attributable to natural or anthropogenic 
background levels of contaminants of concern at the Site. We are concerned that 
aside from a couple of brief, vague references to the Site-specific background 
levels in the Risk Assessments appended to the RI, there is virtually no 
acknowledgement in the RI or the Risk Assessments of the tremendous impact 
that the use of screening levels that are unrepresentative of actual Site-specific 
background levels has on the risk assessment analysis, the RI conclusions and 
ultimately, cleanup levels selected for the Site. We are concerned with the 
potential that this situation has to mislead the public. Moreover, based upon my 
recent telephone conversation with you in which you informally mentioned 
ecological risk posed by arsenic being a driver for the remedy and the potential 
need to excavate large quantities of sediment or soil, we are concerned that use of 
the generic screening levels may have an inappropriate influence on remedy 
selection. 

C. USEPA never evaluated other potential sources of arsenic and lead in the area. A 
discussion of potential sources of arsenic and lead are provided in Appendix I. 

Comments on the Human Health Risk Assessment 

In the Human Health Risk Assessment, USEP A concluded that there are unacceptable human 
health risks for the following scenarios: 

A. Adult and child anglers consummg fish or hard clams (risks from non-lead 
constituents); 

B. Residents using groundwater as drinking water (risks from non-lead constituents); 
C. Female construction/utility workers of child-bearing age (lead risk only); and 
D. Child recreational users in Area 2 (lead risk only). 
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However, as discussed below, all of these risks are overstated and/or are based on faulty data, 
thus these results should not be used to justify the need for remediation. 

A. For adult anglers consuming fish or hard clams, USEP A reported a cancer risk of 
2x I 0-4, and for a child consuming fish or hard clams, USEP A reported a 
reasonable maximum exposure (RME) hazard index (HI) of2. For both, all ofthe 
risk is due to ingestion of arsenic, and the risks are based on the assumption that 
all of the arsenic is inorganic arsenic. However, the major form of arsenic in 
marine animals is in the form of arsenobetaine, which is an inert compound that is 
non-toxic under conditions of human consumption (ATSDR, 2007a; EFSA, 
2009). Although arsenic speciation would be needed to confirm this, it is highly 
likely that arsenic in seafood at the Site is largely organic and does not contribute 
to an unacceptable risk for fish or clam consumption for either adults or children. 
Inorganic arsenic in fish is typically only I% to 10% of the total arsenic (Schoof 
and Yager, 2007). Assuming that to be true for fish or clams in the vicinity of the 
Site, risks estimated by USEP A would be reduced by a factor of 10 or more, such 
that they would fall in the acceptable risk range. 

B. The conclusions drawn for adult and child residents using groundwater as 
drinking water are not valid because the only available groundwater data is flawed 
as described above. Furthermore, the groundwater at the Site is not actually used 
as drinking water because of high salinity. With respect to the actual risk 
calculations, USEP A reported an RME HI of 15 for the child. Nearly all of the 
reported risk was from ingestion of groundwater, and the risk drivers were iron 
and cobalt (combined HI of 12.1). None of the other constituents alone had an HI 
greater than 1. USEPA noted that iron and cobalt in groundwater are likely due to 
naturally occurring conditions. Specifically, USEPA noted that although "iron is 
a major component of the slag ... several lines of evidence indicate the elevated 
iron concentrations in groundwater are also from existing geochemical conditions 
in the area", and "high levels of iron in groundwater are attributable to the 
anaerobic conditions in that portion of the aquifer likely a result of the organic 
rich water from the wetland." USEPA also noted that "cobalt is a naturally 
occurring metal and is not a major component of the slag. Cobalt may be released 
from soil under acidic conditions in groundwater in Areas I, 4, and the upland 
area of Area 9." Given that the iron and cobalt levels, which are the primary risk 
drivers for Site groundwater, appear to be associated with background conditions 
at the Site, the groundwater risks should not be used to justify the need for 
remediation. 
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C. For the female construction/utility worker of childbearing age in all upland areas, 
USEP A reported a risk of fetal blood lead exceeding I 0 J..lg/dL of 11.14% from 
incidental ingestion of soil. This risk is overestimated due to the use of an 
inappropriate soil ingestion rate. The risk assessment used a soil ingestion rate of 
330 mg/day for the construction worker in the adult lead model. However, an 
ingestion rate of 330 mg/day is not appropriate for a construction worker in a lead 
risk assessment, and the guidance document cited by USEP A does not apply to 
lead risk assessment. It is important to recognize that the exposure inputs used in 
a lead risk assessment should be central tendency estimates, not upper-bound 
estimates, because the blood lead model predicts a geometric mean (GM) blood 
lead level, and the geometric standard deviation (GSD) is then used to calculate 
the upper bound estimate (95th percentile) blood lead level. USEPA (2002, page 
5-9i notes that the value of 330 mg/day is based on the 95th percentile value for 
adult soil intake rates reported in a soil ingestion mass-balance study (Stanek, 
1997), thus this is an upper-bound value. USEP A's Adult Lead Model Guidance 
notes that the soil ingestion rate used in the model should be a central tendency 
(average) value and recommends a default value of 50 mg/day as a "plausible 
estimate of the central tendency for daily soil intake from all occupational sources 
resulting from non-contact intensive activities" (USEPA, 2003). Since a 
construction worker has more intensive contact with soil, an appropriate central 
tendency soil ingestion rate would be twice the default value, or 100 mg/day. If 
this value is used, then the lead risk (i.e., the probability of a fetal blood lead 
greater than 10 J..lgldL) is only 0.4%, and meets USEPA's criterion of being below 
5%. 

D. For the child recreational user in Area 2, based on incidental soil ingestion, 
US EPA reported lead risks of 9.68% based on total lead, and 42.16% based on 
lead in the fine fraction. Although USEPA said these risks are for a recreator, 
they are actually for a residential scenario. This is because the IEUBK model 
used by USEP A assumes that the child is exposed 365 days/year and USEP A's 
risk scenario made no departures from the default parameter values used in the 
IEUBK Model to model residential risks. In contrast, when USEP A estimated 
risks for the current adult and adolescent recreational users in all areas (Table 4-
3), USEPA assumed exposures of 100 days/year. Likewise, USEPA assumed 
exposures of 1 00 days/year for a young child recreational user in the cancer and 
non-cancer risk estimates (e.g. for arsenic). As a child under the age of 6 years is 
likely to visit the Site with an adult, the exposure frequency for the child should 
also be 100 days/year when assessing lead risk, consistent with the approach for 
adult recreational users and the approach for all recreation users in the evaluation 

o US EPA. 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites OSWER 9355.4-24, December 2002. 
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of cancer and non-cancer risk. Because exposure frequency cannot be adjusted 
directly in the IEUBK model, one must use a time-weighted soil concentration. If 
we use the approach consistent with that used by USEP A for adolescents and 
adults, then we would use 1 00 days/year at the Site and 265 days/year at home. 
This gives a weighted soil concentration of 260 mg/kg ((l 00/365) x 685 + 
(265/365) x 100 = 260 mg/kg) (assuming a background concentration of lead in 
the home environment of 1 00 mg/kg). 

In addition, there appears to be an error in USEPA's bioavailability calculations. 
EPA used an absolute bioavailability of 42% in the IEUBK model, however, the 
correct value should be 37%. USEPA used Site specific data for the 
bioavailability of lead, and used the results from only 5 of 39 samples (i.e., those 
with soil lead > 1000 mg/kg); four of the five samples were from Area 9, and one 
sample was from Area 2. The average IVBA result from those five samples was 
84%. USEPA indicated that they converted the in vitro bioavailability (IVBA) to 
the relative bioavailability (RBA) using the correlation equation shown on page 
3-3 of the Human Health Risk Assessment Appendix D.3 However, that 
conversion would have yielded an RBA of 74%, rather than the RBA of 84% that 
USEPA used. With an RBA of 74%, an absolute bioavailability of 3 7% (half the 
RBA) should have been used in the IEUBK model. 

USEP A also applied the bioavailability adjustment to both soil and house dust in 
the model, but this value should only have been applied to soil. The source of 
lead in the home environment differs from the source of lead at the Site. In the 
absence of specific information about the lead source in the home environment, 
the model default bioavailability value should be used to assess exposures that 
occur in the home environment. We also assumed that the house dust lead 
concentration was the same as the home soil lead concentration ( 1 00 mglkg). 
Taking into account all of the above-discussed modifications results in a lead risk4 

for a child recreational user of just 0. 7%, which indicates that there is no 
unacceptable lead risk from this scenario. 

When all of these factors with respect to each of the above-discussed scenarios are considered, it 
becomes clear that there are no unacceptable human health risks at the Site. 

3 The correlation equation is RBA = 0.878 x IVBA - 0.028, where IVBA is given in percent. 
' All calculations done for the age range 0-72 months to be consistent with the range used by US EPA in the risk assessment. 
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Comments on the Ecological Risk Assessments 

Risks to the environment are addressed in the 2009 Ecological Risk Assessment (ERA), and in 
the 2011 Screening Level Ecological Risk Assessment (SLERA) attached as Appendix U to the 
RI. The ERA evaluated Area I of the Site, while the SLERA evaluated Areas 8 and 9. Both 
documents examined risks associated with contaminants in soil or sediment, and in surface 
water. 

Both the ERA and SLERA over-state risks associated with contaminants in surface water. Both 
rely on maximum surface water concentrations from a data set collected between 2008 and the 
present. As described above, dissolved surface water analyses of samples collected during the 
September 2008 sampling event are not representative and are biased high due to lack of field 
filtering before preservation, thus dissolving the particulate matter. Further, the total metals (as 
well as the dissolved) were also not representative and biased high in a selection of samples 
referred to as "activity-based", where sediment was actively stirred up immediately prior to 
sample collection to mimic disturbances that could occur by beach users or swimmers. Risk 
conclusions in the ERA (Area 1) were based on sample RBS-SWlOd, which was one of the 
activity-based samples. These results, representing the impact of a short-term disturbance to the 
water column, are not representative of chronic risks to ecological receptors. Similarly, risk 
conclusions from the SLERA (Areas 8 and 9) are also based on samples from the September 
2008 field collection (RBS-SW16 for Area 8 and RBS-SW19 for Area 9). These samples, while 
not activity-based, yielded substantially higher results than subsequent surface water samples 
taken from the same areas during later sampling events. For example, while sample RBS-SW-19 
had a total lead concentration of 298 J.lg/1, the highest concentration from any sample taken from 
other sampling events in this area was 17 J.lg/1 (Sample A9-89 taken in June, 2011), more than a 
factor of 10 lower. As a result, surface water risks presented in both the ERA and SLERA are 
not representative of actual conditions. 

Based upon a recent telephone conversation with you, our understanding is that USEP A views 
the ecological risk associated with arsenic as the primary driver of the extent of the necessary 
remediation at the Site. Based upon our review of the ERA and SLERA, we have difficulty 
understanding that position. The data we have reviewed does not seem to support any remedial 
action beyond the source control measures that NL has already proposed to perform- removal of 
the Seawall and some adjacent sediment for on-Site containment. Moreover, nothing in 
Ecological Risk Assessments suggests a need for remediation to address arsenic independent of 
lead. Both the SLERA and the ERA indicate that lead, rather than arsenic, should be the primary 
contaminant of concern with respect to evaluation of ecological risks. Furthermore, the RI data 
confirm that to the extent any significant arsenic contamination exists that could be attributed to 
NL, it exists together with lead contamination and therefore would be addressed by a lead-driven 
remedy. 
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The SLERA also estimates risks due to contaminants in soil and sediment in Area 9 and 
sediment in Area 8 based on maximum concentrations and comparison with generic screening 
values. Although this is a standard approach for a screening level risk assessment, comparison to 
maximum concentrations alone does not give a picture of the physical extent of potential risks, 
and generic screening values are not equivalent to cleanup levels. The SLERA is useful only in 
that it identifies lead as the most important contaminant of concern for ecological risks. (The 
hazard quotient (HQ) for lead is generally higher than for arsenic, often by a large margin. For 
example the SLERA reports an HQ for lead in Area 9 soil of927, and an HQ for arsenic in Area 
9 soil of 9.9.) As discussed above, remedial decisions should not be based on screening levels 
that are unrepresentative of actual Site conditionswhen they are five times lower than Site­
specific background levels. 

The ERA for Area 1 moves beyond the screening level approach, and estimates hazard quotients 
for a number of ecological receptors including sediment-dwelling organisms and shore birds. In 
all scenarios, lead is the risk driver, and the hazard quotient for lead is often a factor of 10 or 
more higher than the hazard quotient for arsenic (e.g. HQ of23.4 for lead and 1.7 for arsenic, for 
sediment dwelling organisms based on the 95% UCL concentrations). In fact, arsenic hazard 
quotients are generally in the range of 1 to 2, and would not necessarily of themselves drive a 
need for remediation. Like the SLERA, the ERA considers the bioavailability of metals in soil 
and sediment to be 100%, likely an over-estimate. The ERA also assumes that ecological 
receptors forage only at the Site, a further conservatism for many receptors (e.g. shore birds) that 
results in an over-statement of the risks. 

Arsenic and lead are well correlated at the Site where lead concentrations are high, suggesting a 
common source in the slag and other waste materials. However, arsenic concentrations are 
sometimes high in the absence of elevated lead levels (e.g. soil sample A9-103C in Area 9 with 
lead at 15.6 mg/kg and arsenic at 22 mg/kg; or sediment sample C 19 in Area 8 with lead at 16.1 
mg/kg and arsenic at 38.4 mg/kg). In such instances, the arsenic likely results from an unrelated 
source or represents the high concentration end of the background range. Considering both the 
low hazard quotient for arsenic in the ERA and the good correlation of arsenic and lead, any 
needed remediation for ecological risks should be based on lead concentrations. However, as the 
ecological risks are overstated because of use of conservative screening levels for soils and 
sediments, the use of additional conservative assumptions about bioavailability and foraging 
range, as well as the use of biased surface water analyses, it would be premature to base 
remediation of soils and sediments on these estimates of ecological risks. Further, the impacted 
area is small relative to available ecological habitat. As a result, it makes most sense to achieve 
source control first, and follow that with further monitoring and sampling focused on 
determining whether an ecological risk exists following removal of the primary waste. 
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Additional Comments 

Some additional comments regarding Site data and other issues are contained in Attachment H. 

Closing Comments 

The points presented in this letter are based on over 20 years of experience during which NL and 
its consultants have analyzed data on sites like the RBS Site. We believe that the collection of 
additional data through techniques that assur" its reliability: together with additional analysis in 
the !Iuman Health and Ecological Risk Assessments will show: 

1) The slag is not leaching to surface water: 
2) The groundwater has not been impacted by slag from the Site; 
3) Treatment of the slag anJ/or a bottom liner will not be neccssal) because they 

will not result in a reduction of the actual risks at the Site: 
4) Other sources of lead and arsenic exist in the area \\ hich contribute to the high 

site specific background concentrations calculated b) EPA. 
5) The conditions at the Site do not pose an unacceptable risk to human health; and 
6) The ecological risks are manageable when appropriate concentrations and 

foraging areas are taken into consideration, and once source control is achieved. 

We appreciate the opportunity to provide our comments on this Site. Please feel free to call the 
undersigned if you would like to discuss any of the issues raised in this letter in further detail. 

Sincerely. 

CTR:BLF:kk 
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cc: Frank Cardiello, USEP A 
Angela Carpenter, US EPA 
Kevin Lombardozzi, NL Industries 
Courtney Riley, NL Industries 
Chrsi Gibson, Archer & Greiner 
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Comparison of Total and Dissolved Surface Water Results 
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ATTACHMENT A 
COMPARISON OF TOTAL AND DISSOLVED LEAD SURFACE WATER RESULTS 
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various sizes. The NJDEP report stated that it is possible that some of the finer waste materials 
comprising the seawall may have been included in the soil samples. 

On April 24, 2008, EPA received a request from the NJDEP to evaluate the Laurence Harbor 
Seawall for CERCLA Removal Action consideration. On November 3, 2008, EPA received an 
amended request from the NJDEP to include the northern jetty (herein referred to as the western 
jetty) at the Cheesequake Creek Inlet in the overall scope. 

Existing Analytical Data 

On May 23, 2007, the NJDEP conducted a limited sampling event at the intersection of Margaret's 
Creek and Raritan Bay, along the seawall at the Old Bridge Waterfront Park, on the first two beaches 
located west of the seawall, and within the grassed portion of the park. The NJD EP collected a total 
of 37 surface soil samples for metals analysis only. Analysis indicated concentrations of lead that 
ranged from 8.1 mg/kg to 142,000 mg/kg; antimony (1.5 J [estimated] mg/kg to 12,900 mg/kg), 
arsenic (6.1 J mg/kg to 3,350 J mg/kg), and copper (16.6 J mg/kg to 709 J mg/kg) were also 
detected. 

The NJDEP conducted a second sampling event on July 24, 2007 from the same general locations. 
NJDEP collected a total of 34 surface soil samples for metals analysis only. Analytical results 
indicated concentrations of lead that ranged from 3.1 J mg/kg to 545 J mg/kg; antimony (0.42 J 
mg/kg to 20.2 J mg/kg), arsenic (1.3 mg/kg to 24.5 mg/kg), and copper (1 J mg/kg to 39.7 mg/kg) 
were also detected. 

Integrated Assessment (lA) Sampling Program 

From September 10 through 16, 2008, WESTON personnel collected a total of 48 aqueous samples 
(including two environmental duplicate samples), 95 surface soil samples (including five 
environmental duplicate samples), 10 subsurface soil samples, and 84 sediment samples (including 
four environmental duplicate samples) from the Site. 

The aqueous samples were collected adjacent to the seawall, between the western end of the seawall 
and the first jetty, between the third jetty and the eastern jetty at the Cheesequake Creek Inlet, within 
the Cheesequake Creek Inlet, west of the western jetty at the Cheesequake Creek Inlet, and from 
Margaret's Creek. The aqueous samples collected by WESTON were analyzed for Target Analyte 
List (TAL) metals and dissolved metals (excluding mercury, including tin) through the EPA 
Contract Laboratory Program (CLP). 

The surface and subsurface soil samples were collected from throughout the Site, including the 
seawall, the western jetty at the Cheesequake Creek Inlet, as well as the beach, park, and playground 
areas. The soil samples were analyzed for TAL metals and Toxicity Characteristic Leaching 
Procedure (TCLP) metals through the EPA CLP. 

The sediment samples were collected within Margaret's Creek, between Margaret's Creek and the 
western end of the seawall, between the third jetty and the eastern jetty at the Cheesequake Creek 
Inlet, within the Cheesequake Creek Inlet, and west of the western jetty at the Cheesequake Creek 
Inlet. Six of the sediment samples were collected approximately 0.5 mile east of Margaret's Creek 
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as background samples. The sediment samples were analyzed for TAL metals through the EPA 
CLP. Grain-size distribution analysis was conducted by a private, subcontracted laboratory. Site 
Figures and the Sampling Trip Report are presented in Appendices A and B, respectively. 

Sample Analytical Results 

Analytical results for soil samples indicated the presence of lead at extremely elevated levels on the 
western jetty of the Cheesequake Creek Inlet. Four surface (0-2 inches) soil samples ranged from 
54,800 mg/kg to 198,000 mg/kg. The maximum concentrations of antimony, arsenic, and copper 
detected at the western jetty were 3,120 mg/kg; 2,470 mg/kg; and 4,630 mg/kg, respectively. Two 
subsurface (one at 6-12 inches and one at 12-18 inches) soil samples indicated the presence oflead 
at a maximum concentration of 731 mg/kg. The maximum concentrations detected in the subsurface 
soil samples for antimony, arsenic, and copper were non-detect, 15.4 J mg/kg, and 76.6 mg/kg, 
respectively. 

Four surface soil samples collected from an area west of the western jetty of the Cheesequake Creek 
Inlet indicated the presence of lead; concentrations ranged from 231 mg/kg to 14,200 mg/kg. The 
maximum concentrations detected in surface soil samples for antimony, arsenic, and copper were 
616 mg/kg, 198 J mg/kg, and 340 mg/kg, respectively. One subsurface (6-12 inches) soil sample 
from this area indicated the presence of lead at 21,500 mg/kg. The concentrations detected in the 
subsurface soil sample for antimony, arsenic, and copper were 419 mg/kg, 228 J mg/kg, and 489 
mg/kg, respectively. 

Six surface soil samples collected from the beach area along the seawall indicated the presence of 
lead; concentrations ranged from 44.8 J mg/kg to 1,600 J mg/kg. The maximum concentration 
detected for copper was 7 4.4 J mg/kg. All antimony and arsenic concentrations, which ranged from 
6.1 R (rejected) mg/kg to 152 R mg/kg and 1.2 R mg/kg to 72.8 R mg/kg, respectively, were 
subsequently rejected as unusable during the data validation process due to quality control issues. 
Three subsurface (6-12 inches) soil samples indicated the presence oflead; concentrations ranged 
from 22.5 J mg/kg to 1,100 J mg/kg. The maximum concentration detected for copper was 51.4 J 
mg/kg. All antimony and arsenic concentrations, which ranged from 6.3 R mg/kg to 100 R mg/kg 
and 1.6 R mg/kg to 53.9 R mg/kg, respectively, were subsequently rejected as unusable during the 
validation process due to quality control issues. Five surface soil samples collected from an area 
between Margaret's Creek and the eastern end of the seawall indicated the presence of lead; 
concentrations ranged from 11.4 J mg/kg to 10,200 J mg/kg. The maximum concentrations detected 
for antimony, arsenic, and copper were 120 mg/kg, 48.3 mg/kg, and 186 J mg/kg, respectively. 

Seventeen surface soil samples collected from the beach area between the western end of the seawall 
and the first jetty indicated the presence of lead; concentrations ranged from 57.9 J mglkg to 1,630 J 
mg/kg. Four subsurface soil samples (two at 6-12 inches and two at 12-18 inches) ranged from 649 
J mg/kg to 23,800 J mg/kg. The maximum concentrations detected for antimony, arsenic, and 
copper were 832 mg/kg, 602 mg/kg, and 704 mg/kg, respectively. 

Ten surface soil samples collected from the beach area between the first and second jetty indicated 
the presence of lead; concentrations ranged from 109 J mg/kg to 935 J mg/kg. The maximum 
concentration detected for copper was 75.7 J mg/kg. All antimony and arsenic concentrations, 
which ranged from 3.6 R mg/kg to 15.4 R mg/kg and 4.5 R mg/kg to 37.5 R mg/kg, respectively, 
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were subsequently rejected as unusable during the data validation process due to quality control 
issues. 

Nineteen surface soil samples collected from the beach area between the third jetty and the eastern 
jetty of the Cheesequake Creek Inlet indicated the presence of lead; concentrations ranged from 1. 7 J 
mg/kg to 94.1 j mg/kg. The maximum concentrations detected for antimony, arsenic, and copper 
were non-detect, 9.2 mg/kg, and 15 mg/kg, respectively. 

Six soil samples collected from the beach area, parallel to the inlet, on the eastern side of the 
Cheesequake Creek Inlet, indicated the presence oflead; concentrations ranged from 1.8 mg/kg to 
4.4 mg/kg. The six samples indicated non-detect values for antimony. All arsenic and copper 
concentrations, which ranged from 1.8 R mg/kg to 5.4 R mg/kg and 1.0 R mg/kg to 2.0 R mg/kg, 
respectively, were subsequently rejected as unusable during the data validation process due to 
quality control issues. 

Twenty-four surface soil samples collected from the park and the playground area indicated the 
presence of lead; concentrations ranged from 8.9 j mg/kg to 97.8 j mg/kg. The maximum 
concentrations detected for antimony, arsenic, and copper were 0.42 J mg/kg, 144 mg/kg, and 131 j 
mg/kg, respectively. 

Thirteen soil samples were analyzed using the TCLP. The Resource Conservation and Recovery Act 
(RCRA) limit for lead (5 milligrams per liter [mg/L]) was exceeded in 9 of the 13 samples. All five 
soil samples collected at the western jetty of the Cheesequake Creek Inlet, and west of the western 
jetty, exceeded this limit. The soil results for the western jetty exceeded the limit by a magnitude of 
approximately 100 to 250 times. The remaining exceedances were all from the seawall area. 

Sediment samples collected west of the western jetty of the Cheesequake Creek Inlet indicated the 
presence of lead in nine samples; concentrations ranged from 29.6 mg/kg to 2,150 mg/kg; two 
samples with concentrations of 2,910 R mg/kg and 4,130 R mg/kg were subsequently rejected as 
unusable during the data validation process due to quality control issues. The maximum 
concentrations detected for antimony, arsenic, and copper were 53.7 j mg/kg, 62.9 J mg/kg, and 204 
J mg/kg, respectively. 

Both sediment samples collected from the Cheesequake Creek Inlet, close to the western jetty, which 
were identified to contain 42,200 R mg/kg and 89,200 R mg/kg oflead, were subsequently rejected 
as unusable during the data validation process due to quality control issues. It should be noted that 
the quality control issue was related to a low recovery on the matrix spike sample. The maximum 
concentrations detected for antimony, arsenic, and copper were 3,270 mg/kg; 2,100 j mg/kg; and 
2,050 j mg/kg, respectively. 

Twenty-one sediment samples collected from the beach area between the third jetty and the eastern 
jetty at the Cheesequake Creek Inlet indicated the presence of lead; concentrations ranged from 1.2 J 
mg/kg to 11.4 mg/kg. One sample indicated the presence of lead at 21.2 R mg/kg, but was 
subsequently rejected as unusable during the data validation process due to quality control issues. 
The maximum concentrations detected for antimony, arsenic, and copper were 0.86 j mg/kg, 3.7 
mg/kg, and 11.0 j mglkg, respectively. 
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Monitoring Well Location Drawing 
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Notes 
AM units tn ~II... 
Results exceeding screenmg criteria are h1Qhhghted ~ 

Antimony chromium and copper do not exceed screening cnteria tn wells sampled 600···30-=0==•·····600· feet J Estimated concentration 

.. Momtonng Well Locattons 

Figure 4-50 
Groundwater Sampling Results 

Raritan Bay Slag Superfund Site 
Old Bridge/Sayreville. New Jersey & Ef»A J+ EstJmated COill;ontratton tS biased hiQh N 

._ _ ___________ ...;U:....:C::om;:::::pou::::;nd:..::.:was analyzed lorbu;;_tnot=;:;de:.;te:.:c:::ted:::._ _____________________________ ----------------- - ----- ------------__j 
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MW-lOD Well Development Record Summary 
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------- t OW FLOW GR.OU~~ s:tM,.~NG PYRGE REeeRe 
an n ay ag 1te 

DATE: rt;/;J...f)I0 WELL:#:_ #.W- 101) 

DEPTH OF PUMP INTAKE: 

( 

'"'D-r w : 1. ~ "J_,. 

1b = 6Jeo" AH. z.to' 
ft nc or ft~clrcle one) SAMPl-eRs: /l //a.¥1 llvn feY 

WEATt-tiS~ CONDITIONS: 

SAMPL-e 10· 
JJ 

SCREENED/OPEN BOREHOLE INTERVAL: 
'rlti · ·1>~·'161 ~t\e,t'l-1-

ft TIC or ft 'iGV 
(circle one) 

·~· .. I 

CLPID: 

Instrument t:ype/~odel: YSI Mod~l.# I Horlba U-22. (circle one) Instrument: 
Complete and/or Circle at right Other (specify) 

SAMPLE TIME· ' .&111 MIIJiZL.Iii 5i!JEI•"' R i· ml/mlnute 

CURRENl VOLUME DEPTH TO FL,OW DRAW DOWN 

~ 
SPECIFIC DISSOLVED TEMP. REDOX TURBIDITY 

TIME PURGED WATER RATE CONDUCTIVITY OXYGEN POTENTIAL 
(:t 0.3 FT) (:t 3%) . (:1: 10%) (:1: 10%) (:!: 10 mV) (:1: 10%) -

24-Hour gallons /liters ft TIC I ft BGS Units: ft TIC I fl BGS su ~. msfcm•/ or mg/L ·Units: mV NTUs 
(circle one) (circle one) (circle one) ·~S/ctT] (circle one) fn.Qtjhl •c - 1 r .. ~H.. 1+ ~-,,,, ~· ' 

~~~_n_ dl~ 00 -· 1~. 7'3- · ~.?n /.. OJL /11..14 lr- t; ~~- .d{!H 
,qoa_ Dl.l/ .. l.JD 

/_....- ~lf;.tn-~ · Dl.l~ . Jl..iJJ./ Ill~~ 1..1./. Pl. l~vs 
[/¥_5_p_ ;?L, 0{) I ~ ~~"' . s. J10 D1LL?_ JLJ.~f t;O. &' .f:.,y-"t 
/f'9_}_ ttil.l IJtJ 

l_ t;. :l( ~ :L7q 2 J() . /1·1. r::, t 1-/~.1../ '£.y~ 
r.h~LLtfll . ,.... AH 

17 ,_ . ra.-. ~,.,.,.., ..... 

/~·Clt2... 37. 7/) t;.ls ~.ll t;~ . ~.LJ I /l.J.ID . t:,t; _l.J £,y~ 

/~~3-. ~.q_}Q z;. ~:2. ~.64~ /l. 7 I P.l.'S~ r,~.~ e,..- 3 
/o!:'lltL. ~-M "3 • ttl.} ;:)._ 0.70 IJLJ g l (o 7/1 

.. i 

-
Drawdown !:.:at to exceed 0.3 feet. Flow rate should not exceed 500 mllmln during purging or.250 ml/mln cluring sampling. Readings should be taken avery three to Hve minutes. The 
wallis con:~~"" red stabilized and ready for sampling when the indicator parameters have stabiiiZetl for three ·consecutive readings by the measurements Indicated In parenthesis. 
Typical vafUe5: DO ::; 0.3 • 10 mg/L Redox Potential = -100 • +600 mV Turbidity= 0 - >500 NT Us 

~ 

Spec. ·Conductivity (!JS/cm) = 0.01 - 5,000; up to 10,000 In industrial, -55,000 In ,high salt content water. Note: 1,000 IJS/cm = 1 mS/cm 

TIC==TopollnrterCasing BGS==BelowGroundSurface 1f'"~ ~ ~ ~ ~ ~ 
~ ~. :a~~· 
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---· -----·· .... .. 

LOW FLOW GROUNDWATER SAMPLING PURGE RECORD 
RARITAN BAY SLAG SITE 

DATE:) l..f ;,;~ 1 . WELL#: ) Q j) 
SAMPLERS: ~ f( DEPTH OF PUMP INTAKE: 'g '-/ ft TIC or@(clrcle one) 

WEATHER CONDITIONS: 5fJ ,),}if)(; W fAJ Jr l{ rf f SCREENED/OPEN BOREHOLE INTERVAL: z 'J- f 9 ft llC or~ 
{circle on~ 

SAMP~EID:JYlW-/CJb -f!H/-f) I, .. J.fl[{ SAMPLE TIME: /:?t,(CSAMPLE FLOW RATE: 2 )fJ mllminute 
CLP 10· fl'l(; ~ v f . ·Y 

Instrument Type/Model: YSI Model# 650 I Horiba U-22 (circle one) Instrument: 
Complete andlor Circle at right Other (specify) 2.ozv 

CURRENT VOLUME DEPTH TO WATER FLOW DRAWDOWN pH SPECIFIC DISSOLVED TEMP. REDOX TURBIDITY 
TIME PURGED RATE CONDUCllVITY OXYGEN POTENTIAL 

(:t 0.3 FT) (:t 0.1 SU) (:t 3%) {:t 10%) (:t 10%) (:t 10 mV) (:t 10%) 

24-Hour 

~~e) ~~~ftBGS 
Units: ftTIC/ ft BGS su Slcm,~d;f}· or mg/L Units: oc mV NTUs 

one) Units: ft 
md'SJ,~ 
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ATTACHMENT G 

Slag Crushing Machinery 
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RARITAN BAY SLAG SUPERFUND SITE 
COM 

OLD BRIDGE AND SAYREVILLE, NJ 
PROJECT N0.10615032 

PHOTOGRAPH 6(a) 

LOCATION: 

Phoenix METSO cone crusher 
perspective. obfique side view. 

PHOTOGRAPH 6(b) 

LOCATION: 

Phoenix METSO cone crusher, 
lop view of cone crusher feed 
hopper. 

PHOTOGRAPHS 
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~Schnabel r:.. ENG I NEERING 

RARITAN BAY SLAG SUPERFUND SITE 
COM 

OLD BRIDGE AND SAYREVILLE, NJ 
PROJECT N0.10615032 

PHOTOGRAPH 7(a) 

Slag coring a ctivlty, borehole 
Illustrating Internal vesicle 
structure In slag. 

PHOTOGRAPH 7(b) 

LOCATION: 

Slag coring activity, core sample. 

PHOTOGRAPHS 
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ATTACHMENT H 

Additional Comments On Background 
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APPENDIXH 

ADDITIONAL COMMENTS ON BACKGROUND 

A. Despite finding Site specific background condition which exceeded their screening 
standard by a factor of over 5, EPA did not consider other potential sources of arsenic 
and lead in the RI such as farming in the wetlands and upland areas. 

For instance, the Old Bridge Borough website states: 

From about 1770 on slat hay [salt hay], which consisted of cord grasses and 
reed grasses was regularly dried and used as a packing and insulatin~ 
material. Photographs of the waterfront taken in the late 191

h and early 201 

centuries reveal extensive stands of cord grass along most of the two mile 
waterfront. (Reference: Old Bridge History, www.oldbridge.com, February, 
2012) 

Further, other Raritan Bay websites document: 

The building of shore management structures (dikes, groins, seawalls), the 
spraying of DDT (and other pesticides) to control the mosquito problem, the 
carving of ditches to drain wetlands, the filling of shore lowlands, the 
channelization of creeks, highway construction, sewer construction, 
neighborhood construction, and a myriad of point and non-point sources of 
household, automobile, industrial chemicals, and ocean dumping all 
contributed to growing toxicity and the bay. (Reference: A Brief Natural 
History of Raritan Bay, www.geo.hunter.cuny.edu, February, 2012) 

Figure H-1 highlights the straight channel dewatering features found in the upslope area 
of the Site which were utilized to control water levels for farming purposes. Any 
pesticides or herbicides sprayed on these areas would have drained through the Site 
leaving a residual contamination in its drainage pathways, including Margaret's Creek. 

B. Wetland marshes, like the one found in Area 9, act as natural filters for contaminants and 
nutrients. Metals like arsenic and lead accumulate on the bottom of these areas, sorbed 
onto the high organics present. Given the high background of these metals in the area, it 
is no surprise that elevated concentrations have been identified and many of the hotspots 
are located within the marsh where the farmed upslope drainage areas would have 
drained, passing sediments with herbicides/pesticides with lead and arsenic into the 
marsh. Without upslope site sampling of the marsh, it is impossible to understand the 
other potential influences which have contributed to slag conditions in the marsh. 

F \ProJects 2007\20071973·Maq::arets Creek Sec Ftles 2.01 ~ RJ Rc:vte\V letter Appcndn H - letter doc.' 
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C. The limited upslope sampling in Area 9 sediments seems to support this understanding of 
areas upland of Area 9 contributing lead and arsenic. Significant arsenic and lead 
concentrations, exceeding the Site screening levels were identified in the most upslope 
portions of Area 9, as shown on Figure H-2. These upslope areas are inaccessible to 
construction equipment and are not located along likely migration pathways from the 
identified source material as shown on the figure. It appears migration from upslope, non­
Site related sources is the most likely way these areas became impacted. Further, as 
shown on the drawings, there is no trail of evidence leading back to the identified source 
areas of the Site (i.e., a transport pathway with elevated residual concentrations) 
suggesting these compounds came from the identified source areas. It was also noted 
several of the samples exceeded the lead/arsenic screening levels at depths greater than 
6", with clean samples above, suggesting that the deposition pattern is of a historical 
nature, with higher concentrations from a previous period of higher pesticide/herbicide 
use upland of the Site, with cleaner, more recent sediments deposited on top, which is 
associated with more recent upslope Site use patterns. 

D. Although not directly related to the background discussions above, the area selected for 
soil background, the beach in Area 10, is not at all comparable to the upland areas of the 
Site such as the Margaret's Creek uplands since beach sand is low in the organic matter 
that tends to bind arsenic and lead in the soil. For the same reason that no one would 
compare unvegetated beach sands to topsoil, it is mistake to consider background from a 
beach to be similar to background from a vegetated site like most of Area 9. A more 
appropriate soil background area would be an upland area adjacent to the Whale's Creek 
wetlands. 
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ATTACHMENT I 
DATA REVIEW COMMENTS 

The presentation of the data in the Final Remedial Investigation Report for the Raritan Bay Slag 
Superfund Site was difficult to understand. The issues noted were as follows: 

• The data tables in Section 4.0 for surface water contain the 2008 and 2009 data collected 
by Weston Solutions. There is no distinction made between the regular surface water 
samples and the activity-based surface water samples. The activity-based samples 
contain biased high concentration of metals since the samples were collected after the 
bottom sediments were agitated prior to collection of the surface water. 

• For the fall2010 data (collected October-December), a significant portion of the surface 
water metals data was rejected due to matrix interferences. More than 79% of the surface 
water data collected for antimony, lead, selenium, and thallium were rejected leaving 
only 21% useable. 

• Within the report text and tables, there is no statistical presentation of the data (in total, 
by matrix, and/or by area) that would determine whether the data was statistical 
significant or if there were statistical trends. 

• The data tables in Section 4.0 were to contain "the data that exceeded the screening 
criteria." This data includes detected sample results with their respective concentrations, 
but it also contains non-detected samples with the "U" qualifier and reporting limit (in 
some cases only the "U" qualifier is present and not the reporting limit) and rejected data. 
Rejected data should not be used in a presentation of data that exceed screening criteria. 
Samples that were not detected, but the reporting limit exceeds the screening criteria does 
not provide any information except that a more sensitive method (if available) should 
have been used to get reportable data below the screening criteria. 

• The Table 4-20a in Section 4.0 is identified as the total metal results from Area 02 that 
exceeded screening criteria. This table also contains dissolved metals (Al, As, Ba, Ca, 
Fe, Mg, Mn, Ni, K, V, and Zn) results for samples (A2-20-WO, A2-226-WO, A2-22-
WO, A2-23-WO, A2-26-WO, and A2-31-WO) that were collected on 4/6/2011. In the 
associated dissolved metals Table 4-20b, only the dissolved mercury results from A2-20-
WO and A2-23-WO were reported. The other dissolved metals data contained in Table 
4-20a have not been included. 
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• The files on the RI compact disk contain two sets of Appendices M-Q. The first set is a 
folder with the data in Area-specific PDFs. The second set is a stand-alone PDF of each 
Appendix. Both sets of tables have the compound names listed only on the first page of 
the inorganic and organic tables by area, which makes reading these tables very difficult 
past Page I. 

• In Appendix N - Surface Water, the data for June 2011 has been presented, but the 
reporting limits for non-detected compounds are not listed. It is impossible to tell if 
better reporting limits were achieved for the re-analyzed samples. The June 2011 data 
also seems to indicate that new samples were collected rather than having samples from 
the fall 2010 event reanalyzed since the date collected indicates a June 1, 2011 date as 
indicated in the first paragraph in Chapter 4.0. If these samples are from archived 
samples that were collected in the fall 2010 event, then the date collected would still be 
from that time frame rather than June 20 II. 

• In the ecological and human health risk assessments, the newer surface water data 
collected by CDM in May 20 I 0, April 20 II, and June 20 II appear to have been omitted. 
A reference to this data was made, but not incorporated in the risk assessments. This is 
significant since this is a more comprehensive data set than most of the older data. This 
is because fewer sample results were rejected and the non-detected data had reporting 
limits closer to or lower than the screening criteria. 

We appreciate that the USEPA provided us with the Excel® data table, without which our 
interpretation of the data would not have been possible. 

F Projects 2007 20071973-Margarcts Creek'Sec Files\20 J21RJ Review letteT·AGC letter to EPA 1-10 (2).docx 
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John Powers 

From: Courtney Riley 
Sent: 
To: 

Monday, October 29, 2012 3:41 PM 
John Powers 

Subject: FW: RBS Rl Data--Groundwater issue 

From: Christopher Reitman [mailto:creitman@advancedgeoservices.com] 
Sent: Thursday, February 02, 2012 4:20 PM 
To: cgibson@archerlaw.com 
Cc: Courtney Riley; Kevin Lombardozzi; bforslund@advancedgeoservices.com 
Subject: FW: RBS RI Data--Groundwater issue 

Privileged and Confidential 

Groundwater Issue Summary 

From: Tanya Mitchell [mailto:Mitcheii.Tanya@epamail.epa.gov] 
Sent: Wednesday, July 13, 201112:36 PM 
To: Christopher Reitman 
Subject: Re: RBS RI Data 

Chris, 

I have reviewed your evaluation of the GW data and your suggestion to conduct additional GW sampling. 
The analytical results demonstrates that there is an impact to GW. However, these results could be an 
anomaly or a false positive as you suggest. At this time, EPA does not believe the GW is a risk driver in 
the absence of the slag. 

Since, there is sufficient GW data to complete the RI/FS, the remedy will be managed with this anomaly in 
mind and EPA will continue to evaluate the GW conditions. Thus, there does not appear to be an 
advantage to collecting additional GW samples at this time. 

Please give me a call or reply to this email if you would like to discuss this matter further. 

Regards, 

Tanya 

-----creitman@agcinfo.com wrote: ----­

To: Tanya Mitcheii/R2/USEPA/US@EPA 
From: creitman@agcinfo.com 
Date: 06/30/2011 05:45PM 
Subject: Re: RBS RI Data 

Tanya, Let me know a time which works for you. Chris 

Sent from my Verizon Wireless BlackBerry 
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From: Tanya Mitchell < Mitcheii.Tanya@epamail.epa.gov > 
Date: Thu, 30 Jun 201115:41:03 -0400 
To: < creitman@advancedgeoservices.com > 
Subject: RE: RBS RI Data 

Hi Chris, 

EPA appreciates your review and evaluation of the GW data. I would like to discuss your comments and 
recommendations with the EPA technical team. There are a few of us that will be out of the office next 
week for the holiday. So please give me a few days to meet with the team and get back to you with a 
response. 

Regards, 

Tanya 

-----"Christopher Reitman" < creitman @advancedgeoservices.com > wrote: ----­

To: Tanya Mitcheii/R2/USEPA/US@EPA 
From: "Christopher Reitman" < creitman@advancedgeoservices.com > 
Date: 06/29/2011 02:29PM 
Subject: RE: RBS RI Data 

Tanya, 

Thank you for the data. It is a tremendous help in understanding the situation . As I mentioned during our meeting, we 
have a significant body of work experience on similar sites collecting similar metals data. Measuring ppb levels of 
compounds can be very tricky and extremely small amount of turbidity in samples have created false positives on at 
least 5 sites we have been involved with. Based on the data you sent me, and the information in the project workplan, I 
believe it is possible the turbidity may be creating false positives and mis-characterizations at the RBS Site. 

To help understand the data, I went back and looked at the workplan to understand how the data was developed. I 
have attached the page from the work plan which describes how a Grunfos Rediflow 2 pump (which pumps 1 to 8 gpm) 
is first plunged into the well to purge it and then, after purging, the Grunfos Rediflow 2 pump is extracted and a different 
pump, a low flow bladder pump (which pumps about 0.1 gpm), is plunged into the well to get a sample. Both the 
insertion of 2 pumps in the wells prior to sampling and the high pumping rate of the Rediflow pump are extremely 
disruptive to the water column in the well and create a high degree of undesirable mixing and turbidity. If this is how the 
sampling was actually done, there is likely significant turbidity created and the samples are not likely representative of 
the formation. I also note this purging with a Grunfos redi-flow pump is inconsistent with the NJDEP Field Sampling 
Procedures Manual (NJDEP, 2005, p. 95- 118). As previously noted our experience is that this turbidity drastically 
affects the results and contributes to false positive readings. We have experienced very similar turbidity related mis­
characterizations and false positive readings on the Jack's Creek Superfund Site, Tonolli Superfund Site, CDS/1-port 
440 site, and smelter sites in Tennessee and Indiana. On at least three of these sites EPA initially believed a lead 
plume existed and the high lead concentrations in the initial site samples were later proven to be related to high turbidity 
and poor sampling techniques. 

On the data you sent me I also noted that: 

• Many of the samples had high aluminum and iron, which could also be from the fine soil particles creating the 
turbidity in the wells. These are commonly occurring elements in soil and would be expected to be high in the 
fine soil particles which create turbidity. 
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• The lead concentrations on the drawing you sent me did not show a consistent pattern suggesting a plume. 
Rather the pattern of lead concentrations (or more accurately the lack of a pattern) looked very random, with 
wells like MW-11 S, which represents background in the middle of the residential area, exceeding the EPA 
standard. It is my opinion that this random pattern of lead concentrations may have been more influenced by 
the turbidity in the wells at the time of sampling than the lead in the groundwater. 

At this time I have the following thoughts to better understand the previous sampling results: 

• I would suggest checking to see if the original samples are still at the lab. Lead has a 6 month holding time, so 
these samples could be reanalyzed for both total and dissolved metals, which would help to understand whether 
the elevated lead concentrations may be related to turbidity. This would be the best way to help understand the 
situation and the potential for turbidity to contribute to mischaracterizations of site groundwater conditions for 
metals. 

• I would suggest checking the field books from the sampling to see if there really were two pumps inserted into 
each well as part of the procedure, creating turbidity. 

• I would also check the field book to determine how much water was generated during purging and whether the 
turbidity field measurements were less than 10 NTUs during sampling. The series of readings of the turbidity 
and pH parameter taken during sampling to show these parameters had stabilized would be very helpful 
supporting data. Also, the turbidity at individual wells could be compared to the metals concentrations to identify 
whether a pattern of turbidity and high metals is observed. 

If you can provide copies of the field notebooks or sampling summary sheets completed by the field samplers, this would 
help me to understand whether the lead really is dissolved in groundwater, or as I suspect, may be related to false 
positives due to the turbidity created during sampling. I would also suggest another round of sampling be done utilizing 
only low flow pumps for both sampling and for purging and with splits of the samples for total and dissolved metals. If 
you would allow NL access to the site, we would be interested in completing this sampling and providing split samples 
for EPA or working with EPA personal doing the sampling. 

I think utilization of artificially high lead concentrations in groundwater in the RI/FS analysis may potentially lead to 
erroneous statements and conclusions regarding site conditions. For this reason I feel addressing this situation is 
critical to developing an accurate and supportable Site characterization. I know EPA has spent a considerable effort 
characterizing the site and wants a high degree of confidence in the results before presenting them to the public. 

I hope my experiences on large metal sites and my comments are helpful to the RI/FS process. If you or your team 
would like to discuss this further, please feel free to call or email. 

Chris 

3 



NL-RBS 000504

From: Mitcheii.Tanva@epamail.epa.gov [mailto:Mitcheii.Tanya@epamail.epa.gov] 
Sent: Wednesday, June 29, 2011 8:27AM 
To: Christopher Reitman 
Subject: RE: RBS RI Data 

Hi Chris, 

It was nice to meet you and here your recommendations for the seawall. The groundwater data you 
requested is attached. Please let me know if you need any additional information. 

Thanks, 

Tanya 

-----"Christopher Reitman" < creitman@advancedgeoservices.com > wrote: 

To: Tanya Mitcheii/R2/USEPA/US@EPA 
From: "Christopher Reitman" < creitman@advancedgeoservices.com > 
Date: 06/07/2011 03:12PM 
Subject: RE: RBS RI Data 

Tanya , Thanks for the brief update of conditions. I am interested in 
the potential leaching of the seawall slag , the distribution of the slag 
and other materials near the seawall and the impact of the slag on the 
soils within the park and the groundwater going to the ocean. 

I understand from our discussions there may be traces of battery casings 
in the park fill behind the seawall , but any impacts from lead appear to 
be limited and are not pervasive . I also understand your results show 
the slag is leaching into the ocean , but there is only one sample which 
shows the slag may be impacting the underlying groundwater . This well 
is being resampled . 

To assist me in our review of site conditions, I understand you will 
forward me : 

- The test-pit summary report , 
- Any additional informati on regarding your groundwater results, 
particularly MW-SS/0 , MW-6S/O , MW-9 S/0 , MW-10 S/0 
- Any other informatio n c ollec ted regarding the condition of the park 
soils behind the seawall. 

I appreciate your assistance on this matt e r and will look forward t o 
receiving the test-pit summary report . 

Chris Reitman 
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-----Original Message-----
From: Mitchell . Tanya@epamail . epa . gov 
[mailto : Mitchell . Tanya@epamail . epa . gov ] 
Sent : Monday , June 06 , 2011 3 : 09 PM 
To : Christopher Reitman 
Cc : Gibson , Christopher; Cardiello . Frank@epamail . epa . gov 
Subject : Re : RBS RI Data 

Hello Christopher , 

Thank you for your interest in the Raritan Bay Slag Superfund site. As 
you are aware , EPA is conducting a Remedial Investigation and 
Feasibility Study at the site . Sampling activities at the site were 
conducted fall of 2010 through spring 2011 . Currently , EPA is in the 
process of reviewing and evaluating the data . Thus , no formal findings 
or determinations have been made pertaining to the data and , therefore, 
a meeting at this time would be premature. 

I expect that by late July I will have a better understanding of the 
data and should be able to provide you with specific details of the site 
contaminants at that time . There are several documents available for 
public review on EPA ' s website at : 
http : //www . epa . gov/region2/superfund/npl/raritanbayslag/ . 

I also understand that at NL Industries request , Frank Cardiello is 
attempting to set a meeting in the near future . I will be attending 
that meeting and will provide an update on available information at that 
time . 

Regards , 

Tanya 

From : "Christopher Reitman " <creitman@advancedgeoservices . c om> 
To : Tanya Mitchell/R2/USEPA/US@EPA 
Cc : "Gibson , Christopher " <cgibson@archerlaw . c om> 
Date : 06/03/2011 08 : 19AM 
Subject : RBS RI Data 

Tanya , I am working with NL at the RBS Site . I am t o ld by Chris 
Gibson , NL ' s outside counsel , that yo u are the EPA RPM overseeing the 
work . I am interested in informally discussing the findings fr om your 
investigations , particularly near the seawall . Would it be p o ssible to 
schedule a meeting sometime next week to dis c uss your results? If so, 
please advise a date which might work for you . 

Regards , 

Christopher T. Reitman P . E . 
Principal 
Advanced GeoServices 
"Engineering for the Environment . Planning for People ." TM 
1055 Andrew Drive , Suite A 
West Chester , PA 19380-4293 
Direct 610.840 . 9123 
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II Fax 610.840.9199 
Mobile 610.389.2469Email creitman@advancedgeoservices.com 

[attachment "WP-GW-Sampling-Proc.pdf" removed by Tanya Mitcheii/R2/USEPA/US] 
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MEMORANDUM 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

July 5, 2012 

OFFICE OF 
SOLID WASTE AND 

EMERGENCY RESPONSE 

SUBJECT: National Remedy Review Board Recommendations for the Raritan Bay Slag Superfund 
Site 

Amy R. Legare, Chair --4/t.. ~~4-U..-
National Remedy Review Board V/"' 

FROM: 

TO: Walter E. Mugdan, Director 
Superfund Division 
U.S. EPA Region 2 

Purpose 

The National Remedy Review Board (the Board) has completed its review of the proposed cleanup 
action for the Raritan Bay Slag Superfund site, in Old Bridge/Sayreville, New Jersey. This 
memorandum documents the Board's advisory recommendations. 

Context for Board Review 

The Administrator established the Board as one of the October 1995 Superfund Administrative Reforms 
to help control response costs and promote consistent and cost-effective remedy decisions. The Board 
furthers these goals by providing a cross-regional, management-level, "real time" review of high cost 
proposed response actions prior to their being issued for public comment. The Board reviews all 
proposed cleanup actions that exceed its cost-based review criteria. 

The Board review is intended to help control remedy costs and to promote both consistent and cost­
effective decisions. Consistent with CERCLA and the National Oil and Hazardous Substances Pollution 
Contingency Plan (NCP), in addition to being protective, all remedies are to be cost-effective. The 
Board considers the nature of the site; risks posed by the site; regional, state, tribal and potentially 
responsible party (PRP) opinions on proposed actions; the quality and reasonableness of the cost 
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estimates; and any other relevant factors or program guidance in making our advisory recommendations. 
The overall goal of the review is to ensure sound decision making consistent with current law, 
regulations, and guidance. 

Generally, the Board makes the advisory recommendations to the appropriate regional division director. 
Then, the region will include these recommendations in the administrative record for the site, typically 
before it issues the proposed cleanup plan for public comment. While the region is expected to give the 
Board's recommendations substantial weight, other important factors, such as subsequent public 
comment or technical analyses of response options, may influence the region's final remedy decision. 
The Board expects the regional division director to respond in writing to its recommendations within a 
reasonable period of time, noting in particular how the recommendations influenced the proposed 
cleanup decision, including any effect on the estimated cost of the action. Although the Board's 
recommendations are to be given substantial weight, the Board does not change the Agency's current 
delegations or alter the public's role in site decisions; the region has the final decision-making authority. 

Overview of the Proposed Action 

The Site is located on the shore of Raritan Bay, in the eastern part of Old Bridge Township within the 
Laurence Harbor section in Middlesex County, New Jersey; a small portion of the western end of the 
Site, the western jetty at the Cheesequake Creek Inlet, is located in the Borough of Sayreville. The Site 
is bordered to the north by Raritan Bay and to the east, west and south by residential properties. 
Approximately 1.5 miles in length, the Site consists of the waterfront area between Margaret's Creek 
and the area just beyond the western jetty at the Cheesequake Creek Inlet. The portion of the Site in 
Laurence Harbor is part of Old Bridge Waterfront Park. The park includes walking paths, a playground 
area, several public beaches and three jetties, not including the two jetties (western jetty and eastern 
jetty) at the Cheesequake Creek Inlet. The park waterfront is protected by a seawall, which is partially 
constructed with pieces of waste slag from a secondary lead smelter. The western jetty at the 
Cheesequake Creek Inlet and the adjoining waterfront area west of the jetty are located in Sayreville. 
Slag has been placed on top of the western jetty and is observed along the adjoining waterfront. Slag 
was also observed in the Margaret's Creek area, an undeveloped 47-acre wetland located southeast of 
the seawall. 

EPA has not divided the Site into operable units. The Agency will select one final remedy to address the 
entire Site. The remedy will eliminate the slag, battery casings, contaminated soil and sediment as 
sources of contamination for the Site, with long-tenn surface water and groundwater monitoring. Such 
monitoring may include biota collection and/or laboratory studies to evaluate the effectiveness of the 
remedy. 

The Region's proposed action involves removal and/or dredging of slag, battery casing/associated 
wastes, contaminated soils and sediment above the preliminary remediation goals (PRGs) and off-site 
disposal, with this material primarily located in the western jetty and the seawall, along with some 
additional material throughout the Margaret's Creek wetlands area. This action also includes monitored 
natural recovery (MNR) for the wetlands and sediment areas located to the west of the western jetty. 
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Other components of the remedy include restoration of the wetlands, and monitoring of media such as 
groundwater and surface water, along with five-year reviews, until remedial action objectives (RAOs) 
have been achieved. 

National Remedy Review Board Advisory Recommendations 

The Board reviewed the information package describing this proposal and discussed related issues with 
Region 2 management and staff(Walter Mugdan, John LaPadula, Angela Carpenter, Tanya Mitchell, 
Lora Smith, Michael Scorca and Mindy Pensak) by web conference on March 14,2012. Based on this 
review and discussion, the Board offers the following comments: 

Institutional Controls 

The package presented to the Board did not provide detailed information on the types of institutional 
controls (ICs) that will be needed under CERCLA to ensure protectiveness of human health with regard 
to all of the affected media, as well as for fishing and clamming. Nonetheless, the Board notes that there 
are already bay-wide advisories. The Board encourages the Region to work with the State to consider 
and address any current and potential future exposures that may occur. The Board recommends that the 
Region's decision documents provide detailed information on use restrictions and areas requiring 
controls for both the implementation phase ofthe remedial action and after completion, if need be. Also, 
it would be helpful for the decision documents to identify the IC implementation measures and specify 
the entity(ies) responsible for implementing them. 

Human Health and Ecological Risk 

In the materials presented to the Board, the Region stated that the ecological risk assessment portion of 
the remedial investigation was a screening level ecological risk assessment, versus a full baseline 
ecological risk assessment (BERA), with the addition of several focused ecological risk 
characterizations. In addition, the Region indicated that a substantial portion of the remedy will be 
driven by ecological risks. While the Board recognizes that guidance (OSWER Directive No.9285.7-25, 
July 1997, Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting 
Ecological Risk Assessments) does not specifically require that a BERA be performed at every site, the 
guidance recommends that a BERA generally be performed at sites where the remedy is primarily 
designed to address ecological risk. The Board recommends that the Region either conduct a BERA in 
support of the remedy or provide an explanation in the decision documents as to why it did not believe 
carrying out a full BERA was appropriate for the evaluation of alternatives and selection of the remedy. 

It was not clear through the presentation to the Board how each of the PRGs were determined (human 
health, ecologically based risk or both) and whether the proposed clean-up levels were based upon 
human health risk reduction, ecological risk reduction, both human and ecological risk reduction, or 
driven by State regulations. Similarly, it was unclear in the presentation how the individual contaminant 
risks and associated PRGs fit into the Region's rational for use of a unified PRG approach for both soils 
and sediments. Given the complexity of issues involved (human and ecological risk, State regulations 
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and soil-sediment relationships) the Board also recommends that the Region clarify in the decision 
documents which site-related contaminants and associated risks (human and ecological) are being 
addressed by the various, specific aspects of the Region's preferred remedy. The Board believes this 
clarification should help demonstrate how the Region's remedy selection approach ensures protection of 
human health and the environment, and complies with State applicable or relevant and appropriate 
requirements (ARARs). 

In the presentation to the Board, the Region indicated that, as part of the human health risk assessment, 
the fish/shellfish arsenic sampling was analyzed for total arsenic and was assumed to be inorganic 
arsenic·. The Board notes that this is a conservative assumption, since the tissue samples were not 
analyzed for both inorganic and organic arsenic. The Board also notes that at other sites, arsenic 
speciation in fish tissue has significantly affected the risk conclusions. Since arsenic risk may drive at 
least a portion of the remedial action and exposure to arsenic via fish consumption appears to be a 
significant portion of the total arsenic exposure, the Board recommends that the Region explain in its 
decision documents the assumptions made regarding arsenic speciation within the risk assessment, and 
how those assumptions affected the evaluation of alternatives and selection of remedial action. 

Remedial Action Objectives 

The package provided to the Board states that there were two rounds of groundwater sampling, with the 
second round done to confinn lead results from the first round. The Board is concerned that this 
sampling approach results is insufficient data on which to base a fmal groundwater remedial action. The 
package also states that the RAO for groundwater is to "reduce to acceptable levels the human health 
risks from the ingestion of groundwater," yet there are no associated PROs/cleanup levels against which 
to measure this reduction. The preferred alternative calls for ICs to restrict use of groundwater and long­
term monitoring. The Board notes that under the NCP, the remedy selection process under CERCLA is 
guided by several expectations (see 40 CFR § 300.430(a)(l)(iii)), which include: 1) groundwater should 
be returned to its beneficial use wherever practicable in a reasonable time frame, and 2) ICs should 
supplement engineering controls to prevent or limit exposure, but ICs normally "shall not substitute for 
active response measures" (i.e., ICs are not to be used as the sole remedy unless active response 
measures are determined to be impracticable). Furthermore, the Agency's long-standing policy 
(OSWER Directive No. 9355.3-01, October 1988, Guidance for Conducting Remedial Investigations 
and Feasibility Studies Under CERLCA, Chapter 4) is that monitoring by itself is not a CERCLA 
remedial action; the Board is concerned that the information submitted to the Board suggests that 
monitoring to evaluate effectiveness of the source control remedy may be intended to constitute a final 
groundwater response action for this site. As such, the Board recommends that the decision documents 
more clearly explain the role of monitoring in the Region's preferred approach and provide a clear, 
measurable RAO and associated cleanup level. The Board also suggests that, should one be needed, the 
Region consider issuing a separate future final groundwater remedial action decision document. 

The package provided to the Board states: "Adult anglers and children consuming self-caught fish and 
hard clam from the Site have cancer risks or noncancer health hazards exceeding EPA's target threshold 
due to arsenic." In light ofthis statement, the Board recommends that the Region establish a specific 
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RAO for this exposure route and develop measurable cleanup levels (concentration limits) for arsenic in 
specific fish and clams so it is clear when the RAO will be achieved. 

Remedy Performance 

Based on the package presented to the Board, Alternative 5 would include a sediment cap in Area 8, but 
it is unclear if the intended purpose ofthe proposed cap would be as an "active" cap for sequestering 
lead (such as a reactive core mat design containing apatite) or as an inert sand cap for physical isolation 
purposes. In light of the CERCLA and NCP preference for remedial actions that utilize treatment 
technologies to the maximum extent practicable, the Board recommends that the Region explain in its 
decision documents why it did not further consider a sediment cap (either active or inert). In addition, 
the Board notes that there are a limited number of in-situ treatment technologies (such as soil 
amendment, solidification/stabilization or mechanical size separation) that could be considered for lead­
contaminated soiVsediment in the non-jetty areas of the Site. The Board recommends that the Region 
better explain in its decision documents why these technologies are not practicable to the maximum 
extent at this site. 

Based on the package provided to the Board, an MNR approach is included as a component of the 
remedial alternatives. For example, the preferred alternative, as presented in the package, appears to rely 
on MNR for the wetlands area (including possibly some portions that may be wetland/hydric soil areas). 
The Board recommends that the Region more clearly explain its proposed use of MNR for the wetland 
area (e.g., in the hatched area of Figure 38 in the package) and include lines of evidence in the 
administrative record that support its use. The Board also recommends that the decision documents more 
clearly explain how the MNR component of the preferred alternative would ensure protectiveness. 

Applicable or Relevant and Appropriate Requirements 

The Region's presentation to the Board included definitions for wetland soil versus aquatic sediment that 
were developed for the Raritan Bay site. The Board believes that the definitions for wetland soil and 
aquatic sediment are critical components for the preferred alternative (#3), which includes excavations, 
MNR and on-site disposal. The Board recommends that the Region clarify the site-specific soil and 
sediment definitions and explain their compatibility with other EPA definitions (e.g., 
http://water.epa.gov/type/wetlands/types index.cfm) and other agencies' definitions (e.g., Army Corps 
of Engineers [COE]Wetlands Delineation Manual and Soil Conservation Service's [SCS] definition for 
hydric soils), as well as the relationship to MNR, and the State ofNew Jersey's soil standards. 

The Board notes that for certain areas of the Site, the Region may be considering the New Jersey soil 
remediation standards as a potential ARAR. At the same time, it appears that the Region's preferred 
alternative would consider the wetlands area as a contaminated sediment site and would use an MNR 
approach for cleanup. Application of the definitions of wetland soil and aquatic sediment could be 
important for evaluating alternatives and determining the potential use of ARARs and TBCs at this site. 
In particular, the Board recommends that the Region describe in more detail how various portions of the 
Site are saturated, flooded or ponded, as described in the EP A/COE/SCS definitions. In light of existing 
Agency definitions developed for the wetlands program, the Board recommends that the Region more 
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clearly explain in its decision documents how it is delineating specific areas of soil and sediment 
throughout the Site, and whether the state soil standards should be considered more appropriately as 
potential ARARs or TBCs in various locations. 

Furthermore, the package presented to the Board indicates in Table 9 that Executive Order 11988 and 
OSHA 29 CFR 1910 are applicable standards. The Board notes that, while these are important 
considerations, they do not represent the kind of promulgated, enforceable and generally applicable (or 
waiveable) regulations or standards that generally qualify as ARARs. The Region should clarify the list 
of ARARs consistent with Appendix E of OSWER Directive No. 9355.3-01, October 1988, Guidance 
for Conducting Remedial Investigations and Feasibility Studies Under CERCLCA and contact 
OSRTI/ ARD/SARDB if it needs assistance. 

Finally, in the presentation to the Board, the Region indicated that the final arsenic cleanup level of 15 
mglkg was derived from the site-specific background concentration of arsenic. The Region's 
justification for using background as the remedial goal was founded in a human health risk 
characterization that utilized conservative assumptions of arsenic chemical form and toxicity. These 
conservative assumptions, coupled with State regulations and EPA policy, support the use of 
background as the clean-up goal when risk-based remedial goals are below background. Given that 
further evaluation of arsenic risk at this site may suggest that human health arsenic risk is lower than the 
risks presented, the Board notes that the risk-based sediment arsenic remedy goal may increase to a 
concentration above background. Since it was unclear in the presentation to the Board whether the State 
actually has a numeric arsenic standard for sediment that constitutes an ARAR, the Board recommends 
that the Region better explain in its decision documents whether the State standard for arsenic is an 
ARAR or TBC, and how this could affect the remedy. 

Cost 
According to the infonnation presented to the Board, the discount rate used for the net present worth 
cost calculations of remedial alternatives was 5.25 percent. However, the Board notes that, in 
accordance with current EPA guidance, OSWER Directive 9355.0-75 (July 2000; pages 4-4 and 4-5), a 
discount rate of 7 percent should generally be used for all non-Federal facility feasibility study present­
value analysis. Therefore, the Board recommends that the Region either: (1) use a discount rate of7 
percent for all present worth calculations, or (2) provide an explanation and sensitivity analysis in 
accordance with the above-noted 2000 EPA guidance. In addition, it is noted in the cost information 
presented to the Board that an escalation factor of 3.11 percent was also used in the present value cost 
analysis for all remedial alternatives. The Board recommends that the Region provide further 
explanation in the decision documents for the use of this escalation factor. Finally, in the cost summary 
information presented to the Board (page 39 of the package), it appears that non-discounted operation 
and maintenance costs were used in the calculation of what is referred to as "present worth costs." While 
the OSWER guidance referenced above recommends the development of a non-discounted scenario 
(page 4-2), it also states that the non-discounted scenario should be presented for comparison purposes 
only, and should not be used in place of present value costs in the remedy selection process. The Board 
recommends that the Region review the present worth analysis for each of the alternatives to ensure that 
the appropriate values were used in the development of total present worth costs. Future decision 
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documents should include present worth values calculated using 7 percent and may include present 
worth values using a different discount rate provided a specific explanation is given. 

In the package and presentation to the Board, it was noted that remedial alternatives #3-6 all meet, to 
varying degrees, the NCP comparative analysis of alternatives criteria. It was also noted that the 
preferred alternative (#3) was approximately $30M more than alternatives #4 or #5; this additional 
expense results from the Region's preference to excavate/dredge and dispose offsite all of the 
contaminated slag, battery casings, and soil and sediment (excluding areas 7, 9, and 11). Further, the 
Region indicated that the contaminated slag and battery casings mainly constitute the Site's principal 
threat waste (PTW). The Board commends the Region for PTW removal and disposal-treatment at this 
site; however, it is unclear why the remaining, lesser-contaminated soil and sediment cannot be 
adequately contained on-site at a lower overall cost while still ensuring protectiveness of human health, 
consistent with the NCP's nine criteria for evaluating alternatives. Given this lack of clarity, the Board 
recommends that the Region more clearly explain in the decision documents its reasons for preferring a 
more costly remedy over other alternatives that are also protective at this site. 

Preliminary Remediation Goals/Cleanup Levels 

During the presentation to the Board, the Region indicated that as a result of some recent re-analysis, the 
unified lead PRO may be established as 400 mg/kg rather than the value of 232 mg/kg, the value 
presented in the review package. The Board also notes that comments provided on behalf ofNL 
Industries. Inc., by Advanced Geoservices Corporation dated March 12, 2012, raised issues with regard 
to both the proposed PROs and the use of the unified PRO approach at this site. The Board recommends 
that the Region, in its decision documents, better explain the basis for the selection of each of the 
compound-specific PROs and its rationale for the use of the unified PRO approach. 

The Board notes that the package states that long term-monitoring would include biota sampling; the 
Board recommends that the Region's decision documents include cleanup levels against which sampling 
results will be compared. 

Conclusion 

We commend the Region's collaborative efforts in working with the Board and stakeholder groups at 
this site. We request that a draft response to these recommendations be included with the draft proposed 
plan when it is forwarded to the Office of Superfund Remediation and Technology Innovation's Site 
Assessment and Remedy Decisions (SARD) branch for review. The SARD branch will work with both 
your staff and the Board to resolve any remaining issues prior to your release of the record of decision. 
This memo will be posted to the Board's website (http://www.epa.gov/superfund/programs/nrrb) within 
30 calendar days of my signature. Once your response is final and made part of the Site's administrative 
record, your response will also be posted on the Board's website. 
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Thank you for your support and the support of your managers and staff in preparing for this review. 
Please call me at (703) 347-0124 should you have any questions. 

cc: J. Woolford (OSRTI) 
P. Anderson (OSRTI) 
E. Gilberg (OSRE) 
R. Cheatham (FFRRO) 
D. Ammon (OSRTI) 
D. Cooper (OSRTI) 
NRRB members 
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United States 
Environmental Protection 
Agency 

Office ot 
Solid Waste and 
Emergency ResponSe 

Supertund Publication: . 
9380.3-06FS 
November 1991 

&EPA A Guide to Principal Threat and 
. . 

. Low Leve.l Threat Wastes 
·. 

Office of Emergency and Remedial Response 
Hazardous Site Control Division OS-220W "' Quick Reference ·Fact Sheet · 

The National Oil and Hazardous Substances PoUution Conlingeuey Plan (NCP)pmmntPICdon ~h.S. ~990 stares that EPA expeCts 
to use "treaUneot to address the principallhreats posed by a sire; wherever pracdcable" an(l"engineeringconttols. such as conwnment. . 
for. wasac that p()ses a relatively low long-tcnri thn:at.'~ (40 CFR Seclion 300.430(a)(1Xiii).) These expecWions. d!=rived from 1he . 
mandates of CERCLA § 121 and based on previous Superfund experience. were-developed a guidelines 10 communicate the types of 
remedies that the EPAgenerally anticipates to find appropriate for spe¢ific types of was_tes. Allhough remedy selection decisions are . 
ultimately site-specific determinations based 01\ an analysis of remedial alternatives using 11'.e nine evaluation criteria, these · 
expectations help to stteamline and focus the remedial investigation/feasibility study (Rl.IFS) on aPProPriate waSte tmJOagement : 
oplions. 'Ibis guide explains considerations tbat should be takeD iato accouat in cate1brizing waste for whicb treatmeDt or 
eoiltaiament generally' wiD be suitable' and provides ~efiaitions, examples, aad ROD documentation requirements related:to · 
~e tbat CODStitute.a prineipal or low level threat. EPA makes this calegorization of waste as principal or low level threat Wtite . 
after deciding whether to lake remedi~ action at a site. The "Jnrerim Final Guidance on Preparing SuJM?rfund Decision Documents." 
(F..PA/624/1·87/90, October 1990) and "A Guide t.0 Developing Superfun~ Records of Decision" (Publication 9335.3.~02FS-l, May 
1990) provKte.addilional infonnation on ROD dc)cumentation. · 

NCP Expectations 

EPA established general expecuuions "in the NCP ,(40 CFR 
30(M30(a)( 1 )(iii)) to infonn ihe public of the t~ of remedies 

·that EPA bas found to be appropriate for certain lypes of waste 
in the past and anticipates sele4;ting in ~· future. These 
expe<;tations (see· Highlight I) provide a means 'of sharing 
collected experience to gui~e the develppment of cleanup 
options. They ~nect·EP A ·s belief that c~in source~aterials 

· are addressed best through treatment because of lechnical 
limitations to the long-term reliability of containment 
ceclmologies, or the serious consequences of exposure should. 
a release occ.ur. C()llversely. these expecwions also reflecube 
fact U. other' sourc:e materials can be safely contained and ~t 
m:atment for all waste wiU n01 be ippropriate or necessary to 
ensure pmlection of human heahb and the environment. nor 
cost effective. 

Identifying Principal and Low Level 
·,.Threat Wastes 

Thr:rconcept of principal threat waste and low level threat waste 
as deVeloped by EPA in the NCP is to be applied on a site­
specific basis when characteriz!ng source IDIItrjal . . .. Source 
material" is defined a material · that includes or conrains 
hazardous subslallces, P.Jllutanl$ or contaminants that act as a 
reservoir for migration of contamination to ground water. to 
surface watet, to air, or acts as; a source for direct ex~ure. 

HIGHLIGHT 1: NCP ~pectatlons 
Involving Principal and Low ~evel . 
Threat•wastes 

EPA cx.pcas to: 

1. Use trealment to address the principal threaiS 
~ by a site, wherever practicable. · .. 

. . · 
2. Usc engineering cdntrols, such as containment. 

[or Wastes that pose a relatively (OW long•temt . 
threat or whtere u;,eaunent is impracticable: 

3. Use a combination of me~. &s ·..pp~. 10 
achieve protection of human health an<l the : . 
environmenL ll;l appropriate site sitUations. 
wa&menl.of principal threatS posed by a site, 
·wilh priority plaCed on tr12ting waste thai. !s 
liquid, highly toxic or highly mobile, will be 
combined with'engineering controlS (such as 

· coolaiament} ·and iristitutional controls, as · 
appropriate, for ~~:Wment fesiduals and 1,1ntreared .. 
waste. 

4. Usc instilutional conaols such aS·water use and 
deed rescrlctioDs to supplement engineering 
cmtrols as appropriaac for short- and long•tenn 
management to prevent cr limit exposure to 
hazardous substances. 
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Contaminated ground water generally is not considered to be a 
sou«:e material although non·aqueous phase liquids (NAPLs) 
may be viewed a8 soUn:e materials. The NCP establishes a 
different expectation for remedialblg ccintarninated ground 
water (i.e., to return usable .... ground waters to their tic:neficial 
uses :in a time frarnc< rhat is · reasonable given ibe particular 
circumsrances of~ site). ~pies of source and J:l()n·source 
materials are provided in Highl~ght2. 

HIGHLIGHT 2: Examples of Source 
and Non-Source Materials 

Source Materials 

• i>rummed waste.'l 
• Contaminated soil and debris 
• "?ools" of dense non·aqueous phase liquids 

(NAPLs) submerged beneath ground water or · 
in fractured bedrock: 
NAPLs floating on ground warer 
Contarninaled sediments and sludges 

'Non-Source Materials 

• Ground water 
• Surface water 
• Residuals resulting from treaunent of site 

materials 

Pnncioallhreat wam are those source malerialsconsider'C:d to 
be highly toxic or highly mobile that generally cannot be 
reliably contained or would praent a significant risk to human 
heallh or tbeenvironmentsboul4exposure occur. They inclul;le 
liquids and other highly mobile materials (e.g., solvents) or 
materials having high concentratiOns o( toxic compounds. No 
"lbreshold level" of toxicity/risk has been esrablished 10 equate 
to ' 'principal threaL" However, where toxicity and mobility of 
source materialconibinetoposeapotentialrislc.of 1 O''.orgrearer, 
gene~ly· treatment alternatives should be evaluated .. 

Lowtmtttuwwas~tho,"...esoPJCCmateriaiSthatgenerally 
can bemli,ably contained and that ~ t'luld'~tonly a low risk · 
in the event of .-eleasc. They include source materials lhat 
exhibit lo\v toxicity" low mobility in the environment, or are 
near health·based levels. · 

Determinations as to whether a ~urce ~aterial .is a principal or 
low level ~waste should be based on the inherent toxicity 
as weU as a consideration of the physiCat Sla~ of the mate~al 
(e .• g.,_liquid).thepotentialmobilityofthewastesinthepanicular 
-environmenlalseuing.andthelability~ddegradat.ionproducts 
of lhe material. However; this concept of pri~ipal and tow· 
level threat waste should not 'necessarily be equated with the 
risks posed by sitecoocaminaniS via various exposure pathways. 

' Although the charac~on of some material as principal or 
low level threats takes into account toxicity (and is thus related 
todegreeofriskposeclassumingexposureoccurs);characterizing 

· · a waste as a principal threat does not m~ that the waste poses 
the primary rislc at the _site. For example, buried drums leaking_ 

2 

solVents into gr.ound water would be considered a principal 
threat waste, yet~ primacy risk at the site (assumiqg little or 
no direct contacl threat) could be ingestion of conraminated 
ground water: which as discussed abOve is not considered to be 
a source material, ~d thus would not be categorized. as a · 

· principal ~ 

. The identification of priqcipal and low level threats is, made on 
a site-specifiC basis. In some situapons site wastes will not be 
readily classifllble as either a principal or low level threat 
waste, and thus no general expectations on how best to manage 
these source materials of moderate toxicity and mohility will 
necessarily apply. {NOTE: In these situations wastes do not 
havetobecharacterized.aseitheroneortheother. ~principal 
threatJlow level threat waste concept an~ the NCP expecrations 
wem estahl~ to help streamline and focus lhc remedy 
selecliOn process. not as a IT'anda!ory waste · classification 
requirement.} · 

HIGHLIGHT 3: Examples of Prl ... -::ipal 
and Low Level Threat Wastes · 

Wastes thal gen~y will be considered to constitute 
principal threats include, but are not limited to: 

' 

• 1.iwlidi -waste contained in drums, lagoons or 
rants, free,product(N APLs) floating on or under 

·groundwater(generallyexcludinggroundwater) 
comaining cont.amjnanrs or concern. 

Mobile source material - stitface soil or 
· subsurface soil conlaining high concentrations 
· ofcontam~ofconcemthatare(orpotcntially 
are) mobile due to wind entrainment, 
'volatilization (e.g., VOCs), surface runoff, or 
su~s~e transport 

• :ajgbly~toxic sowcematerial·burieddrunimed 
non-liquid wastes,' buried ranks containing non· 
liquid wastes. or soils conulining significant 
coneenuations of highly roxie materials. · 

WastethalgenenillywiU beconsideredto~onstitute low 
level ~t wastes inclade, but are not limited to: .. 

Non-DNllue COO!"""linate4 soun:e material of 
Jowtomodeiatewxjcity ·Surface soil conraining · 
contaminants of concern. ~t generally are 
relitively immob~le in~ or gro~ water (i.e.; 
non-liquid, low volatility, low leachability 
conaaminants such as high molecular weight 
compounds) i~ the specific environmental 
seuing . . 

• Lnw tgxjci'Y soun;e matqjal7 soil and subsurface 
soil concentrations no~ greatly above reference 
dose levels or that present an excess cancer· risk 
~the accel'table risk range. 
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, .. ·~:nples of principal and low level dueal wastes are provided 
in Highlight 3. 

Risk Management Decisions fo: 
Principal and Low Level Threat 

Wastes · 

T,.e dltegorization or solirce material as a principal threat 
or low level threat waste, and the expectations regarding 
tbe use of f:rea~ent and Cci!ttainment tecbnolc,~gies follows 
tbe fundamental decision as to whether &by remedial action 
is r~uired ala site. These delenninatiom,and the application 
of the expectations, serve as general guidelines and' do not 
diclate the selection of a particular remedial alternative. For 

· example, EPA 'sexperience hasdemonsttattdlhathighly mobile 
wastes (e.g., liquids} arc difficult to reliably contain arufthus 
geoerally need to be treated. As such;EP AexPc:ctsali.cmativ~ 
developed to address highly mobile marcrial to focus on 
treatment optioos rather that containment approaches, 

' . 

However, as stated in the preamble to the NCP (55 fRat 8703, 
March 8, 1990),there may be situations where was1es identifaed 
as co.nsliluting a principallhreal may be contained rather than 
tn!ated du~ to difficultieS in treating the wastes. Specific 
situations lhat may limit the use of treaunent include: 

• Treatment technologies are not technically feasible 
or are not available within a reasonable time frame;. 

• · The exaaordiiwy volume of materials or 
complexity of the site make implemenrat.ion of 
trealment ~nologies impracaica~le: 

Implementation or a treatment-based remedy would 
result in greater overall risk to human health and 
the envirqnment due tO risks posed to workers or 
the. surrounding community during implementation; 
or. 

. . 
Severe effec&s aaoss eovironmcntal media 
resulting from implemerqti.on would occur. 

Conversely,lbet'e may be situations where treat.ment will be 
selected fOr bolh principal threat wastes and low level threat 
wastes. For example, once a decision has been made to treat 
some wastes (e.g., in an Onsite incinerat.qr) economi~ of 
scale may make it cost effective tO tie$ aU malerials 
incfudiJig fQW, JeveJ thJeat WasleS to alleviate Or minimize the 
need for engmeering/institutional controls. · 

While these expectations may guide the development of 
~te alrernatives, the factlhllt a remedy is consistent 
with the eX:pectations does not-constitute sufficieni grounds for 
the selection of that remedial alternative. The selection of an 
appropriate waste management straiegy is delennined solely 
through the remedy selection process outlined in ~e NCP ( i.e., 

3 

all remedy selection decisions are site-specific and must be 
based pn a comparative analysis of the altenuuives using the 
nine criteria in accordance with ~ NCP). Independent of the 
expecrat.ions, selected remedies mt,tSl be proteCtive, ARAR­
compliant, cost-effective, .and use pennanent solutions or 
treatment to the maximum extent practicable. Once the final 
remeily is selected, consistency with the NCP expectations 
should be discussed as part of the docwnented rationale for the 
decision. · 

ROD Documentation 

.Pec!aratjon 

The "Depjptjoo pfthe Selecred Remedy" section should note 
w~ abe mncdy is addreSsing any source materials that 
constiiUte ... principal" or "low level" threat wastes. .or both. 

The"Stauugry De&enninations" sec:tionshoulddiscusshowthe 
selected ~edy satisfies the sta1Utmy preference Slated in . 
CERCLA § 121 to select remedial actions "in which treatment 
which peimanently and significantly reduces the volume. 
toxicity or mobility or the hazardous substances, pollutants, 
and contaminants is a principal element." In evaluating this 
SWUIOry preference, the site'manager ncc:ds to decide wh¢\er 
treatn'ient selected in the-~OD constitutes treatment as a major 
component of the remedY. for thalsite. Remedies which involve 
tJealmcnt or principal threat_ w~ lilcely will · satisfy ·the 
stalUtory prefetenee for trealment as a principal element, 
allhoughlhiswilln:otneccssarilybetrucinallcases(e.g .• when 
principal threat wastes lhat are uealed represent only a small 
U.Ction of the wastes managed lh.rough coiuainment). Ground 
water treatment remedies also may satisfy the statutory 
preference, even tlmugh conwniiwed ground water is nol 
considered a principal threat wasce and even though principal 
threat source material may not. be· treated. 

[)ecJs!on summary 

The "Decision Summm" of the ROD should identify those 
SOUR:e materials that havc'becn identified as principal thn:at 
andlor low level threat wastes; ·and the basis for these 
~ignalions. These designations shOul<:f be provided in the 
"Sunjmary of Site Cbagctcrigjcs" section as part . of the 
discussion focusing on lhese source materials that pose or 
polenliallyposearisktobumanhea.lthandiheenviropmenL In 
addition, the""[)epjption of Alternatives" and the "Selection 
of Remedy" sections should briefly 110te how principal and/or 
low.levellhreat wastes that may have been identified are being 
managed. 

The .. Staluwry [)etmnjnatious" ·section or che ROD Should 
includeadiscWISiof!,ofhowdiesaatutorypre(erencefortteatme_nt 
as a ~cipal element is satisfied or explain why it is not 
satisfied, swing reasons in tennsofthe nine evaluation criteria. 
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.. 
~OTICE: The policies set out in Ibis memorandum a,re intended solely as guidance. They are noa inlendcd. nor can they be 
relied upon, to c::rearc any rights enforceable by any party in litigation with lhe United States. EPA officials may decide to 
foUow the guidance provided in this memoratxlum, or 10 act at varianCe with lhe guidancC, based on an analysis of specific 
sire eire~ Tho Agency also reserves the right to change this guidance at any time without public notice. 
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Notice: This document provides guidance to EPA staff. It also provides guidance to the public 
and to the regulated community on how EPA intends to exercise its discretion in implementing 
the National Contingency Plan. The guidance is designed to communicate national policy on 
these issues. The document does not, however, substitute for EPA's statutes or regulations, 
nor is it a regulation itself. Thus, it cannot impose legally-binding requirements on EPA, 
states, or the regulated community, and may not apply to a particular situation based upon the 
circumstances. EPA may change this guidance in the future, as appropriate. 
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ABSTRACT 

This guidance document describes key principles and expectations, interspersed with "best 
practices" based on program experience, that should be consulted during the Superfund 
remedy selection process. These remedy selection "Rules of Thumb" are organized into three 
major policy areas: 1) risk assessment and risk management, 2) developing remedial 
alternatives, and 3) ground-water response actions. The purpose of this guide is to briefly 
summarize key elements of various remedy selection guidance documents and policies in one 
publication. EPA believes that consistent application of national policy and guidance is an 
important means by which we ensure the reasonableness, predictability, and cost-effectiveness 
of our decisions. Gathering these remedy selection policy expectations into one document will 
support our ongoing efforts to promote these important objectives. For more detailed 
discussions of these policy areas, consult the National Contingency Plan (NCP) and the 
guidance documents listed at the end of each section. This guide has been developed as one 
of the Superfund administrative reforms announced by Administrator Carol Browner on 
October 2, 1995. 

To Obtain Documents: 

EPA employees can obtain additional copies of this guidance, or copies of 
documents referenced in this guidance, by calling the Superfund Document 
Center at 703-603-9232, or by sending an e-mail request to 
superfund.documentcenter@e.pamail.gov. Non-EPA employees can obtain 
these documents by contacting the National Technical Information Service at 
703-487-4650. This document is also available on the Internet at 
http://www.epa.gov/superfund. 
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INTRODUCTION 

The Superfund program's remedy selection process links the analysis of site cleanup alternatives, 
conducted in a remedial investigation/feasibility study (RJJFS), with the documentation of the selected 
remedy in a Record of Decision (ROD). Section 121 of the Superfund statute (the Comprehensive 
Environmental Response, Compensation and Liability Act (CERCLA)) established five principal 
requirements for the selection of remedies. Remedies must: 1) protect human health and the 
environment; 2) comply with applicable or relevant and appropriate requirements (ARARs) unless 
a waiver is justified; 3) be cost-effective; 4) utilize permanent solutions and alternative treatment 
technologies or resource recovery technologies to the maximum extent practicable; and 5) satisfy a 
preference for treatment as a principal element, or provide an explanation in the ROD as to why this 
preference was not met. 

In the Superfund regulations (the National Oil and 
Hazardous Substances Contingency Plan (NCP)), 
EPA established a national goal and a series of 
expectations to reflect the principal requirements of 
Section 121 and to help focus the RI/FS on 
appropriate waste management options (Exhibit 1 ). 
EPA also developed nine criteria for evaluating 
remedial alternatives to ensure that all important 
considerations are factored into remedy selection 
decisions (Exhibit 2). These criteria are derived 
from the statutory requirements of Section 121, as 
well as technical and policy considerations that have 
proven to be important for selecting among 
remedial alternatives. The nine criteria analysis 
comprises two steps: an individual evaluation of 
each alternative with respect to each criterion; and 
a comparison of options to determine the relative 
performance of the alternatives and identify major 
trade-offs among them (i.e., relative advantages and 
disadvantages). 

Applicability to the RCRA 
Corrective Action Program 

The Superfund and Resource Conservation 
and Recovery Act (RCRA) Corrective Action 
programs generally should yield similar remedies in 
similar circumstances. Therefore, the Agency believes 
that many of the principles conveyed in this document 
are applicable to the RCRA Corrective Action 
program, except where justified based on clear 
programmatic differences. For example, although 
RCRA Corrective Action incorporates risk-based 
decision making, formal "baseline risk assessments" 
are not always conducted as they are for Superfund 
sites. Superfund project managers using these 
principles can be confident that remedies selected 
generally will satisfy RCRA Corrective Action; 
likewise, RCRA Corrective Action project managers 
are encouraged to use these principles, as appropriate, 
to promote cost-effective remedial decision making 
and consistency with Superfund. For more 
information see: Coordination between RCRA 
Corrective Action and Closure and CERCLA Site 
Activities (OSWER Directive 9200.0-25, September 
24, 1996); and Advance Notice of Proposed 
Rulemaking (ANPR) for RCRA Corrective Action (61 
FR 19432, May I, 1996). 
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Exhibit 1 

Superfund Program Goal and Expectations 

Program Goal (40 CFR 300.430(a)(l)(i)) 

The national goal of the remedy selection process is to select remedies that are protective of human 
health and the environment, that maintain protection over time, and that minimize untreated waste. 

Program Expectations (40 CFR 300.430(a)(l)(iii)(A-F)) 

EPA genemlly shall consider the following expectations in developing appropriate remedial 
alternatives: 

EPA expects to use treatment to address the principal threats posed by a site, wherever practicable. 

EPA expects to use engineering controls, such as containment, for waste that poses a relatively low 
long-term threat or where treatment is impmcticable. 

EPA expects to use a combination of methods, as appropriate, to achieve protection of human health 
and the environment. 

EPA expects to use institutional controls, such as water use and deed restrictions, to supplement 
engineering controls as appropriate for short- and long-term management to prevent or limit 
exposure to hazardous substances, pollutants or contaminants. 

EPA expects to consider using innovative technology when such technology offers the potential for 
comparable or superior treatment performance or implementability, fewer or lesser adverse impacts 
than other available approaches, or lower costs for similar levels of performance than demonstmted 
technologies. 

EPA expects to return usable ground waters to their beneficial uses wherever practicable, within a 
timeframe that is reasonable given the particular circumstances of the site. 

EPA established the RifFS process for gathering the information necessary to select a remedy that 
is appropriate for the site and fulftlls these statutory mandates. The RI includes sampling and analysis 
to characterize the nature and extent of site contamination, performance of a baseline risk assessment 
to assess the current and potential future risks to human health and the environment posed by that 
contamination, and the conduct of treatability studies (where appropriate) to evaluate the potential 
costs and effectiveness of treatment (or recovery) technologies to reduce the toxicity, mobility, or 
volume of specific site waste. The FS includes the development and screening of alternative remedial 
actions, and the detailed evaluation and comparison of the final candidate cleanup options. Typically, 
a range of options is developed during the FS concurrently with the RI site characterization, with the 
results of each influencing the other in an iterative fashion. (See RIIFS Guidance for a more complete 
discussion.) 

2 
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Exhlblt2 

RELATIONSHIP OF THE NINE CRITERIA 
TO THE STATUTORY FINDINGS 

NINE CRITERIA 

PROTECTION OF HUMAN HEALTH 
AND THE ENVIRONMENT 

COMPLIANCE WITH ARARs 

LONG-TERM EFFECTIVENESS 
AND PERMANENCE 

TOXICITY, MOBILITY, OR 
VOLUME REDUCTION 
THROUGH TREATMENT 

SHORT-TERM EFFECTIVENESS 

IMPLEMENT ABILITY 

I COST 

STATE AGENCY ACCEPTANCE 

COMMUNITY ACCEPTANCE 

I 

-

I c::: 
STATUTORY FINDINGS 

PROTECTION OF HUMAN HEALTH 
AND THE ENVIRONMENT 

COMPLIANCE WITH ARARs OR 
JUSTIFICATION OF A WAIVER 

COST-EFFECTIVENESS 

'--·~ UTILIZATION OF PERMANENT 
SOLUTIONS AND TREATMENT OR 
RECOVERY TO THE MAXIMUM 
EXTENT PRACTICABLE ("MEP") 

PREFERENCE FOR TREATMENT AS A 
PRINCIPAL ELEMENT (AS A CONSIDERATION 
IN BALANCING THE NINE CRITERIA} 

EPA also established a two-step remedy selection process, in which a preferred remedial action is 
presented to the public for comment in a Proposed Plan, which summarizes preliminary conclusions 
as to why that option appears most favorable based on the information available and considered 
during the FS. Following receipt and evaluation of public comments on the Proposed Plan (which 
may include new information), EPA makes a fmal decision and documents the selected remedy in a 
ROD. (See Remedy Selection Guidance for a more complete discussion.) 

EPA has issued numerous guidance documents that complement and clarify the remedy selection 
framework presented in the NCP. Rules of Thumb for Superfund Remedy Selection summarizes the 
remedy selection policy expectations contained in these guidance documents as well as in the 
Superfund statute and regulations. By summarizing this information in a single document, EPA 
expects to assist Remedial Project Managers and other program implementers in applying remedy 
selection principles in an appropriately consistent manner. 

Please note that this guidance document is not a comprehensive guide to every Agency policy that 
might affect remedy selection, nor is it a replacement for the careful application of regulatory and 
statutory requirements to individual sites. Rather, the document is a synopsis of the principles and 

3 
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expectations that are likely to have the most bearing on a wide range of site remedy selections. While 
this document should help expedite and focus the remedy selection process, it is not a substitute for 
a careful review and application of CERCLA, the NCP, and relevant guidance documents at 
individual sites. 

Primary source documents for policy statements have been identified in parentheses in italics 
following each Rule of Thumb and full citations are included at the end of each major section. 
Specific page citations are provided, where appropriate, and represent the beginning of a relevant 
section in the document. These source documents should be obtained and consulted for more 
information. 

For Additional Information on the Remedy Selection Process: 

NCP: National Oil and Hazardous Substances Pollution Contingency Plan (The 
NCP): With the Preambles of 1988 and 1990 and the New Index of Key Terms 
(OSWER Publication 9200.2-14, January 1992). 

RIIFS Guidance: Guidance for Conducting Remedial Investigations and Feasibility Studies 
under CERCLA (EPA 540-G-89-004, October 1988). 

ROD Guidance: Interim Final Guidance on Preparing Supe1fimd Decision Documents: The 
Proposed Plan, The Record of Decision, Explanation of Significant Differences, The Record of 
Decision Amendment: Interim Final (EPA 540-G-89-007, July 1989). (Revision anticipated in 
1998.) 

Remedv Selection Guidance: A Guide to Selecting Supelfimd Remedial Actions 
(OSWER Publication 9355.0-27FS, April 1990). 

SACM Guidance: Guidance on Implementation of the Supe1fimd Accelerated Cleanup Model 
(SACM) under CERCLA and the NCP (OSWER Directive 9203.1-03, July 7, 1992). Five 
additional fact sheets also describe SACM and are available by citing the following reference: 
OSWER Directive 9203.1-051 (Volume I, Numbers 1-5), December 1992. 

Non-Time Critical Removal Guidance: Guidance on Conducting Non- Time Critical Removal 
Actions under CERCLA (EPA 540-R-93-057, August 1993). 

Role of Cost Directive: The Role of Cost in the Supelfimd Remedy Selection Process 
(EPA 540-F-96-018, September 1996). 

4 
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~ RISK ASSESSMENT AND RISK MANAGEMENT I 
Background 

The mandate of the Superfund program is to protect human health and the environment from current 
and potential threats posed by uncontrolled hazardous waste sites. The NCP established the RifFS 
process to characterize the nature and extent of site risks, develop and evaluate cleanup options, and 
gather other information necessary to select a remedy that is appropriate for a site. A baseline risk 
assessment is performed as part of the RifFS to evaluate the potential threat to human health and the 
environment in the absence of any remedial action. EPA uses the results of the RifFS and baseline 
risk assessment to make a series of site-specific risk management decisions in the Superfund remedy 
selection process. 

Presented below is a summary of key principles and expectations for risk assessment and risk 
management that have been developed for the Superfund program. Consideration of these principles 
will help ensure that remedies are both cost-effective and appropriately consistent with national policy 
and guidance. 

Risk Assessment Rules of Thumb 

The following principles should be consulted when developing the baseline risk assessment. If the 
RifFS only addresses a portion ofthe site or specific medium (e.g., ground water), these principles 
apply to the baseline risk assessment developed in support of that specific operable unit. Additional 
efforts may be required to relate the specific action to the overall risk posed by the site as a whole. 

I) Conceptual Site Model: Evaluate available data and develop a well-defmed conceptual site 
model (CSM) in the earliest stages of the baseline risk assessment. The CSM is a three­
dimensional "picture" of site conditions that illustrates contaminant sources, release 
mechanisms, exposure pathways, migration routes, and potential human and ecological 
receptors. The CSM documents current and potential future site conditions and is supported 
by maps, cross sections, and site diagrams that illustrate what is known about human and 
environmental exposure through contaminant release and migration to potential receptors. 
The CSM is initially developed during the scoping phase of the RifFS and should be modified 
as additional information becomes available. (RIIFS Guidance; DQO Guidance; Soil 
Screening Guidance; and RAGS I Part A) 

2) Exposure Pathways: Evaluate all relevant exposure pathways related to the site (e.g., direct 
ingestion, inhalation), for both current and reasonably anticipated future land uses as well as 
current and potential future ground-water and surface water uses. (Land Use Directive; 
RAGS I Part A; and Soil Screening Level Guidance) 

3) Data Needs: Collect sufficient contaminant concentration data from each relevant medium 
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to adequately characterize the nature and extent of contamination and to develop sound 
estimates of risk associated with each exposure pathway. (DQO Guidance) 

4) Site-Specific Risk Calculation: The following principles apply to site-specific risk 
calculations in the baseline risk assessment: 

• Calculate the cumulative risks to an individual for chronic exposures, using 
reasonable maximum exposure (RME) assumptions by combining a 
statistically sound, arithmetic average, exposure-point concentration with 
reasonably conservative values for intake and duration. The most current 
updates on exposure assumptions, methods, and models for the residential 
exposure scenario can be obtained from the Soil Screening Guidance. 

• Use the most current toxicity values provided by the Integrated Risk 
Information System (IRIS) or the Health Effects Assessment Summary Tables 
(HEAST). Call the Superfund Technical Support Center in Cincinnati at 
(513) 569-7300 if toxicity values are not reported in IRIS or HEAST. (RAGS 
I Part A) 

• Include estimates of risk for current and reasonably anticipated future land 
uses and potential future ground-water and surface water uses, without 
institutional controls. The baseline risk assessment is essentially an evaluation 
of the "no action" alternative (i.e., an assessment of the risk associated with 
a site in the absence of any remedial action or control). While institutional 
controls do not actively clean up the contamination at a site, they can control 
exposure and, therefore, are considered to be limited action alternatives that 
may be evaluated during the remedy selection process. ( 1990 NCP Preamble 
at 55 FR 8710) 

• Include a discussion that identifies major sources of uncertainty or variability 
and their influence on the risk estimates. Probabilistic methods may aid in 
evaluating uncertainty at some sites. (RAGS I Part A; and EPA's Risk 
Characterization Policy) 

5) Other Measures of Risk: Other measures of risk (e.g., central tendency) can be used to 
describe site risks more fully. However, RME risk generally should be the principal basis for 
evaluating potential risks at Superfund sites. (1990 NCP Preamble at 55 FR 8711; RAGS 
I Part A, page 6-4; and EPA's Risk Characterization Policy) 

6) Exposed Populations: The risk analysis should clearly identify the population, or population 
sub-group (e.g., highly exposed or susceptible individuals), for which risks are being 

6 
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evaluated. (RAGS I Part A, page 6-6; and EPA's Risk Characterization Policy) 

7) Ecological Risk Assessment: Include an assessment of ecological risk in the baseline risk 
assessment in order to support EPA's mission to protect the environment. A screening 
ecological risk assessment generally should be conducted to identify those chemicals, media, 
and portions of the site requiring more detailed study and analysis. Use site-specific toxicity 
tests, field studies, and food-chain models whenever appropriate. (ECO Risk Guidance; and 
RAGS II) 

Risk Management Rules of Thumb 

The following principles should be consulted when making risk management decisions in the 
Superfund program. Unless otherwise noted, the Rules of Thumb presented in this section are 
derived from the Role of Baseline Risk Assessment Directive. 

I) Basis for Action: A response action is generally warranted if one or more of the following 
conditions is met: 

• The cumulative excess carcinogenic risk to an individual exceeds I 04 (using 
reasonable maximum exposure assumptions for either the current or 
reasonably anticipated future land use); 

• The non-carcinogenic hazard index is greater than one (using reasonable 
maximum exposure assumptions for either the current or reasonably 
anticipated future land use); 

• Site contaminants cause adverse environmental impacts; or 

• Chemical-specific standards or other measures that defme acceptable risk 
levels are exceeded and exposure to contaminants above these acceptable 
levels is predicted for the RME. Examples include: drinking water standards 
that are exceeded in ground water when that ground water is a current or 
potential source of drinking water; or water quality standards that are 
exceeded in surface or ground waters that support the designated uses of 
these waters (e.g., support aquatic life). 

7 
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2) 

3) 

4) 

5) 

6) 

Preliminary Remediation Goals for Carcinogens: In the absence of ARARs for chemicals 
that pose carcinogenic risks, PROs generally should be established at concentrations that 
achieve 10-6 excess cancer risk, modifying as appropriate based on exposure, uncertainty, and 
technical feasibility factors. 

Preliminary Remediation Goals for 
Non-Carcinogens: In the absence of 
ARARs for chemicals that pose non­
carcinogenic risks, PROs generally should 
be established at concentrations that 
achieve a hazard quotient of one. 
Cumulative noncancer risks are determined 
by adding hazard quotients for chemicals 
with the same toxic endpoint or 
mechanism of action (e.g., the toxic 
endpoint for both ethylbenzene and styrene 
is liver toxicity and so these hazard 
quotients can be summed). In establishing 
PROs for chemicals that affect the same 
target organ/system, PROs for individual 
chemicals should be divided by the number 
of chemicals present in this group (Soil 
Screening Guidance, page 32). 

Chemical-Specific ARARs: When a 
single ARAR for a specific chemical (or in 
some cases a group of chemicals) defmes 
an acceptable level of exposure, 
compliance with the ARAR generally will 

~ RAOs, PRGs and Final Cleanup Levels 

Remedial action objectives ffiAOs) provide 
a geneml description of what the cleanup will 
accomplish (e.g., restomtion of groundwater). 
Preliminarv remediation goals (PRGs) are the more 
specific statements of the desired endpoint 
concentrations or risk levels, for each exposure 
route, that are believed to provide adequate 
protection of human health and the environment 
based on preliminary site information. Initial PRGs 
are developed early in the RifFS process and are 
based on ARARs and other readily available 
information, such as concentmtions associated with 
1 0'6 cancer risk or a hazard quotient equal to one 
for noncarcinogens calculated from EPA toxicity 
information. Initial PRGs may also be modified 
based on exposure, uncertainty, and technical 
feasibility factors. As data are gathered during the 
baseline risk assessment and RifFS, PRGs are 
refined into final contaminant-specific ~ 
levels. Based on considemtion of factors during the 
nine criteria analysis and using the PRG as a point 
of departure, the final cleanup level may reflect a 
different risk level within the acceptable risk mnge 
(1 0'4 to 10'6 for carcinogens) than the originally 
identified PRG. The final cleanup levels, not 
PRGs, are documented in the Record of Decision. 

be considered protective even if it is 
outside the risk range (unless there are 
extenuating circumstances, such as 
exposure to multiple contaminants or pathways). 

Background Concentrations: EPA does not generally clean up below natural background 
levels. However, where anthropogenic (i.e., man-made) background levels exceed acceptable 
risk-based levels, and EPA has determined that a response action is appropriate, EPA's goal 
is to develop a comprehensive response to address area-wide contamination. This will help 
avoid response actions that create "clean islands" amid widespread contamination (Soil 
Screening Guidance, page 8). 

Selecting Remedial Action: In the absence of ARARs, remedies should reduce the risks 
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from carcinogenic contaminants such that the excess cumulative individual lifetime cancer risk 
for site-related exposures falls between 104 and 1 o-6

. The Agency has expressed a preference 
for cleanups achieving the more protective end of the risk range (i.e., 1 o-6

). (NOTE: The 
upper boundary of the risk range is not a discrete line at 1 x 104

, although EPA generally uses 
1 x 104 in making risk management decisions. A specific risk estimate around 1 04 may be 
considered acceptable if justified based on site-specific conditions.) For non-carcinogens, 
remedies generally should reduce contaminant concentrations such that exposed populations 
or sensitive sub-populations will not experience adverse effects during all or part of a lifetime, 
incorporating an adequate margin of safety (i.e., a hazard index at or below one). 

7) Timing: A "phased approach" to site investigation and cleanup generally will accelerate risk 
reduction and provide additional technical site information on which to base long-term risk 
management decisions. Phased cleanup approaches should be employed wherever practicable 
(40 CFR 300.430(a)(l)(ii)(A)). For more information about the use of early actions to 
expedite site cleanup, see SACM Guidance and the Ground-Water Presumptive Strategy. 

9 
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For Additional Information on Risk Assessment and Risk Management: 

RifFS Guidance: Guidance for Conducting Remedial In vestigations and Feasibility Studies under 

CERCLA (EPA 540-G-89-004, October 1988). 

ll<i' RAGS I Part A: Risk Assessment Guidance For Supeifzmd, Volume 1, Part A: Human Health Evaluation 

Manual, Interim Final (EPA 540-1-89-002, March 1989). 

ll<i' RAGS II: Risk Assessment Guidance for Supeifzmd, Volume II, Environmental Evaluation Manual, 

Interim Final (EPA 540-1-89-001, March 1989). 

ll<i' RAGS I Part 8: Risk Assessment Guidance for Superfund, Volume/, Part B: Human Health Evaluation 

Manual, Development of Risk-Based Preliminary Remediation Goals, Interim Final (EPA 540-1-89-002, 
December 1991 ). [Note: Soil Screening Guidance provides improvements in inhalation and ground water 
exposure pathway discussions.] 

ll<i' RAGS I Part C: Risk Assessment Guidance for Supeifzmd, Volume I. Part C: Human Health Evaluation 

Manual, Risk Evaluation of Remedial Altenzatives, Interim (EPA 540-R-92-004, December 1991 ). 

ll<i' Role of Baseline Risk Assessment Directive: Role of the Baseline Risk Assessment in Supeifzmd Remedy 

Selection (OSWER Directive 9355.0-30, April 22, 1991 ). 

ll<i' SACM Guidance: Guidance on Implementation of the Supeifzmd Accelerated Cleanup Model (SACM) 

under CERCLA and the NCP (OSWER Directive 9203.1-03, July 7, 1992). 

DOO Guidance: Data Quality Objectives Process for Supeifzmd: Interim Final Guidance (EPA 540-R-
93-071, 1993). 

ll<i' EPA's Risk Characterization Policy: Policy for Risk Characterization at the U. S. En vironmental 

Protection Agency (Memorandum from Administrator Carol Browner, March 21 , 1995). 

ll<i' Land Use Directive: Land Use in the CERCLA Remedy Selection Process (OSWER Directive 9355.7-04, 

May 25, 1995). 

ll<i' Soil Screening Guidance: Soil Screening Guidance: Users Guide (EPA 540-R-96-0 18 , April 1996). 

ll<i' Ground-Water Presumptive Strategy: Presumptive Response Strategy and Ex-Situ Treatment Technologies 

for Contaminated Ground Water at CERCLA Sites (EPA 540-R-96-023, October 1996). 

ll<i' ECO Risk Guidance: Ecological Risk Assessment Guidance for Supeifzmd: Process for Designing and 

Conducting Ecological Risk Assessments (EPA 540-R-97-006, June 1997). 
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~ DEVELOPING REMEDIAL ALTERNATIVES I 
Background 

The national goal of the remedy selection process is to "select remedies that are protective of human 
health and the environment, that maintain protection over time, and that minimize untreated waste" 
(40 CFR 300.430(a)(l)(i)). While protection of human health and the environment can be achieved 
through a variety of methods, this goal reflects CERCLA's emphasis on achieving protection through 
the aggressive, but realistic, use of treatment. Remedies that rely on engineering and institutional 
controls as a major component, in addition to being less permanent than treatment remedies, may 
place constraints on the productive re-use of land. 

To accomplish this goal, the NCP describes six expectations for the development of remedial 
alternatives. These expectations, derived from the mandates of CERCLA Section 121 and based on 
previous Superfund experience, were developed as 
guidelines to communicate the types of remedies 
that EPA generally will fmd appropriate for 
specific types of waste. Although remedy selection 
decisions are site-specific determinations based on 
analyses of remedial alternatives using the nine 
evaluation criteria, these expectations help to focus 
the RifFS on appropriate waste management 
options. This section discusses the first four of the 
six NCP expectations presented in Exhibit 1. 
Unless otherwise noted, this section has been 
derived from the Principal Threats Guidance. 

Identifying Principal and Low-level 
Threat Wastes 

The concept of principal threat waste and low­
level threat waste, as developed by EPA in the 
NCP and expanded in subsequent guidance, should 
be applied on a site-specific basis when 
characterizing "source material." Source material 
is defmed as material that includes or contains 
hazardous substances, pollutants, or contaminants 
that act as a reservoir for migration of 
contamination to ground water, to surface water, 
to air, or acts as a source for direct exposure. 

11 

~ Reasonably Anticipated Future Land 
~ Use and Principal Threat Waste 

Identification 

The reasonably anticipated future land use at 
a site is significant in defining principal threat 
waste areas. Pursuant to the NCP and the 1995 
land use guidance, current land use and reasonably 
anticipated future land use should be considered in 
identifying realistic exposure scenarios for 
estimating site risks. When the baseline risks 
associated with the reasonably anticipated future 
land use trigger action, the definition of principal 
threat wastes may be detennined by the reasonably 
anticipated future land use scenario as well. For 
example, soil contamination that could be 
considered a principal threat under a residential 
exposure scenario might be considered a low-level 
threat under a non-residential exposure scenario. 
Although no "threshold level" of risk has been 
established to identify principal threat waste, a 
general rule of thumb is to consider as a principal 
threat those source materials with toxicity and 
mobility chamcteristics that combine to pose a 
potential risk several orders of magnitude greater 
than the risk level that is acceptable for the current 
or reasonably anticipated future land use, given 
realistic exposure scenarios. (For more 
information, see Principal Threats Guidance and 
Land Use Directive.) 
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Contaminated ground-water plumes are generally not considered to be source material, although 
nonaqueous phase liquids (NAPLs) in the ground water generally would be viewed as source 
material. 

Identifying principal and low-level threat wastes combines concepts of both hazard and risk. In 
general, principal threat wastes are those source materials considered to be highly toxic or highly 
mobile which generally cannot be contained in a reliable manner or would present a significant 
risk to human health or the environment should exposure occur. Conversely, low-level threat wastes 
are those source materials that generally can be reliably contained and that would present only a low 
risk in the event of exposure. The manner in which principal threats are addressed generally will 
determine whether the statutory preference for treatment as a principal element is satisfied. 

Rules of Thumb for Developing Appropriate Remedial Alternatives for Source Materials 

1) Combination of Methods of Protection: An appropriate combination of treatment 
technologies, engineering controls, and institutional controls should be considered when 
developing remediation approaches that will be protective of human health and the 
environment. Federal or state ARARs (e.g., land disposal restrictions under RCRA) may limit 
containment and treatment options. 

2) Treatment of Principal Threats: "EPA expects to use treatment to address the principal 
threats posed by a site, wherever practicable" (40 CFR 300.430(a)(l)(iii)(A)). 

3) Containment of Principal Threats: In some situations, it may be appropriate to contain 
rather than treat principal threat wastes due to difficulties in treating the wastes. The 
following situations generally should result in a determination that treatment is not practicable 
under the nine remedy selection criteria (Exhibit 2). For example, when: 

• Treatment technologies are not technically feasible or are not available 
within a reasonable time frame; 

• The extraordinary volume of materials or complexity of the site may 
make implementation of the treatment technologies impracticable 
(e.g., large landfills); 

• Implementation of a treatment-based remedy would result in greater 
overall risk to human health and the environment due to risks posed 
to workers, the surrounding community, or impacted ecosystems 
during implementation (to the degree that these risks cannot be 
otherwise addressed through implementation measures); and 

• D Implementation of the treatment technology would have severe effects 

12 
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across environmental media. 

4) Containment of Low Level Threats: "EPA expects to use engineering controls, such as 
containment, for waste that poses a relatively low long-term threat or where treatment is 
impracticable" (40 CFR 300.430(a)(l)(iii)(B)). 

5) Treatment of Low-Level Threats: In some situations, it may be appropriate to treat rather 
than contain low-level threat wastes. For example: 

• Once a decision has been made to treat some wastes onsite, 
economies of scale may make it cost-effective to treat more than just 
principal threat wastes, to alleviate or minimize the need to maintain 
engineering or institutional controls over time. 

• In some circumstances, treatment of more than principal threat wastes 
may be appropriate in order to make the whole site consistent with the 
reasonably anticipated future land use (e.g., where there are plans for 
residential development). See the Land Use Directive to obtain 
additional information for considering land use in remedy selection 
decisions. 

6) NAPLs as Principal Threat Wastes: Although nonaqueous phase liquids (NAPLs) are 
generally viewed as principal threat wastes, program experience has shown that removal 
and/or in-situ treatment ofNAPLs may not be practicable. Hence, EPA generally expects that 
the quantity of free-phase NAPL (i.e., "free product") should be reduced to the extent 
practicable and that an appropriately designed containment strategy should be developed for 
NAPLs that cannot be removed from the subsurface. This policy applies to both dense 
nonaqueous phase liquids (DNAPLs) and light nonaqueous phase liquids (LNAPLs), although 
of the two, it is generally more difficult to remove or treat DNAPLs in the subsurface. (See 
Ground-Water Rule of Thumb #10 for more complete discussion ofDNAPLs.) 

7) Use of Institutional Controls: Institutional controls (such as easements, well drilling 
prohibitions, building permit restrictions, land use zoning restrictions, or fishing bans) 
generally shall not substitute for more active measures (e.g., treatment and/or containment 
of source material) as the sole remedy unless active measures are not practicable, based on 
the balancing oftrade-offs among alternatives that is conducted during the remedy selection 
process. Institutional controls typically will be used in conjunction with engineering controls 
when the remedy results in long-term waste management onsite. (40 CFR 
300.430(a)(l)(iii)(D)) 

13 
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For Additional Information on Developing Remedial Alternatives: 

!IF RI/FS Guidance: Guidance for Conducting Remedial Investigations and Feasibility Studies 
Under CERCLA (EPA 540-G-89-004, October 1988). 

!IF Principal Threats Guidance: A Guide to Principal Threat and Low Level Threat Wastes 
(OSWER Directive 9380.3-06FS, November 1991). 

!IF Land Use Directive: Land Use in the CERCLA Remedy Selection Process (OSWER Directive 
9355.7-04, May 25, 1995). 

!IF Ground-Water Presumptive Strategy: Presumptive Response Strategy and Ex-Situ Treatment 
Technologies for Contaminated Ground Water at CERCLA Sites (EPA 540-R-96-023, October 
1996). 

14 
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I GROUND-WATER RESPONSE ACTIONS 

Background 

Contaminated ground water exists at over 85 percent of the sites on the National Priorities List 
(NPL). The goal of ground-water remediation at Superfund sites is to protect human health and the 
environment through a combination of short-term measures (e.g, provision of alternate water 
supplies) and long-term measures to restore ground-water quality appropriate for its beneficial uses. 
Remedial action for contaminated ground water generally is warranted when EPA determines, based 
on the results of the baseline risk assessment, that the contamination poses a current or potential 
threat to human health or the environment (CERCLA § 104(a)(l)). Additionally, where the ground 
water is currently used (or is potentially usable) as a drinking water supply, exceedance of Maximum 
Contaminant Levels (MCLs) and non-zero Maximum Contaminant Level Goals (MCLGs) established 
under the Safe Drinking Water Act also may be used as the basis for taking a remedial action. The 
goals of the long-term ground-water cleanup program are summarized in the NCP as follows: 

"EPA expects to return usable 
ground waters to their beneficial 
uses wherever practicable, within 
a time frame that is reasonable 
given the particular circumstances 
of the site. When restoration of 
ground water to beneficial uses is 
not practicable, EPA expects to 
prevent further migration of the 
plume, prevent exposure to the 
contaminated ground water, and 
evaluate further risk reduction" 
( 40 CFR 300.430(a)(l)(iii)(F)). 

Rules ofThumb for Ground-Water 
Response Actions 

The rules of thumb for ground-water response 
actions are organized into four sequential 
steps. EPA recognizes that site investigation 
and analysis is a dynamic process that evolves 
as more information is gathered during the RI 

• 

• 

• 

• 

• 

Key Ground-Water Response Questions 

What are the current and potential future 
beneficial uses of the contaminated ground 
water? 

What is the approximate timing of the future 
need for ground water? 

Is restoration of ground water to beneficial uses 
technically practicable within a reasonable 
timeframe? 

What is the range of remedial alternatives that 
restore ground water in different but 
"reasonable" time periods? 

If restoration is not technically practicable, 
what remedial activities are necessary to 
prevent exposure to contaminants and prevent 
further plume migration? 

and a cleanup strategy is developed and refined in accordance with the best available site data. Hence, 
this framework is not strictly sequential, and should be tailored to address site-specific situations. 

15 



NL-RBS 000541

Step 1: Identifying Remedial Action Objectives and Preliminary Remediation Goals Based 
on Current and Potential Future Ground-Water Uses 

Once it has been determined that there is a basis for taking a ground-water response action, the first 
step should be to identify RAOs and PRGs for the ground water. These RAOs and PRGs should 
reflect current and potential future uses of the ground water and exposure scenarios that are 
consistent with these uses . Several factors should be considered when identifying ground-water 
RAOs and PRGs: 

I) Current Ground-Water Uses: RAOs and PRGs must reflect current human use (e.g., drinking 
water supply) as well as current environmental receptors (e.g., surface waters that are recharged 
by ground water and that are used by sensitive environmental receptors). (Ground-Water 
Presumptive Strategy, page 15) 

2) Potential Future Ground-Water Uses: Where available, potential future ground-water uses 
should be determined from a Comprehensive State Ground-Water Protection Program 
(CSGWPP) that has been endorsed by EPA and has provisions for site-specific use 
determinations. In the absence of such a CSGWPP, determination of potential future uses 
should consider State ground water classifications or other designations Md Federal ground­
water guidelines (e.g., Class I, II, and III ground waters). The Federal classification system 
can be found in "Guidelines for Ground-Water Classification Under the EPA Ground-Water 
Protection Strategy," hereafter referred to as the Federal Guidelines. Where State and Federal 
classifications result in different ground-water use scenarios, the "use classification" leading to 
the more "stringent" RAOs should be used. Thus, ground waters at a given site are generally 
assumed to be a potential future source of drinking water if designated as such by the State or 
if considered to be a potential source of drinking water under the Federal Guidelines. 
(CSGWPP Directive; Federal Guidelines; and 1990 NCP Preamble at 55 FR 8733) 

3) PRGs for Drinkable Waters: Generally, drinking water standards (Federal MCLs, non-zero 
MCLGs, or more stringent State drinking water standards) are relevant and appropriate as 
PRGs, and ultimately as fmal cleanup levels, for ground waters that are determined to be a 
current or potential future source of drinking water. ( 40 CFR 300.430(e)(2)(i)(B and C) ; and 
Ground-Water Presumptive Strategy, page 15) 
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4) Limitation of Using Drinking Water Standards: Generally, drinking water standards should 
not be chosen as PRGs for ground waters that are not current or potential future sources of 
drinking water (1990 NCP Preamble at 55 FR 8733). The Federal Guidelines defme "non­
potable," or Class III, ground-water aquifers as those that: contain more than 10,000 mg/liter 
total dissolved solids; yield less than 150 gallons per day; or are so contaminated by naturally 
occurring conditions (e.g., salinity) or broad-scale human activity not related to a specific 
contaminant source that cleanup is not practicable. State classification systems may also 
identify ground waters that are not considered to be a potential future source of drinking water 
(see Ground Water Rule of Thumb #2 above). Where non-potable ground water has been 
contaminated, non-restoration RAOs may be appropriate (e.g., source control, plume 
containment). Establishment of PRGs for non-potable ground-water should consider any 
surface or ground-water bodies to which such non-potable ground waters discharge, and any 
current or potential future uses of the non-potable ground water such as for livestock watering, 
agricultural irrigation, industrial uses, or other purpose that might result in human or 
environmental exposures. (Ground-Water Presumptive Strategy, page 15) 

5) Consideration of More Stringent Ground-Water Standards: Many states have anti­
degradation standards or other requirements that are more stringent than the Federal drinking 
water standards for a given constituent. Where such a state requirement is determined to be 
an ARAR, it should be used as the PRG. (Ground-Water Presumptive Strategy, page 16) 

6) Relationship between Ground-Water RAOs and Soil PRGs: At many sites, soil PRGs are 
set at levels that are needed to achieve long-term RAOs for ground water. As a result, these 
soil PRGs may need to be more stringent than would otherwise be necessary given the 
reasonably anticipated future land use. However, stringent soil PRGs intended to protect 
ground water generally will be inappropriate for site areas where the primary source of ground­
water contamination is located below the soil (e.g., DNAPLs below the water table) and 
restoration of ground water is determined to be technically impracticable (see Ground-Water 
Rule of Thumb #9 below). Therefore, both reasonably anticipated future land uses and 
potential future ground-water uses must be considered when developing the overall site 
remediation strategy. (Ground- Water Presumptive Strategy, page 12) 

7) Relationship Between Ground Water and Other Water Resources: Contaminated ground 
waters may discharge and pose a risk to environmental resources such as streams, lakes, 
wetlands, or other uncontaminated aquifers. Therefore, ground-water PRGs should be set at 
levels that are protective of these other resources as well. For example, cleanup of 
contaminated ground waters that discharge to surface water should consider whether water 
quality criteria established under the Clean Water Act, or more stringent state surface water 
requirements, are ARARs. (1990 NCP Preamble at 55 FR 8754) 
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Step 2: Establishing Remedial Action Objectives and Final Cleanup Levels Based on Site­
Specific Conditions 

Once ground-water RAOs have been identified (in accordance with current and potential future uses), 
PROs associated with those objectives should be identified and factored into the remedy selection 
process. PROs developed during the RifFS, and in accordance with the principles presented in the 
previous section, are the starting point for determining fmal cleanup levels which are documented in 
the ROD. The following rules of thumb relate to flexibilities in existing EPA policy which allow for 
selection of achievable RAOs and their associated cleanup levels and points of compliance. 

8) Restoration Potential: If ground-water restoration is determined to be the RAO, MCLs, non­
zero MCLOs, or other risk-based cleanup levels will have to be achieved in order for the 
ground-water resource to be restored. Site-specific information should be analyzed to 
determine the likelihood that ground water can be restored to these levels using available 
technologies (i.e., to determine the aquifer's "restoration potential"). (TI Guidance, page 13; 
and Ground-Water Presumptive Strategy, page 5) 

9) Technical Impracticability: An ARAR waiver should be invoked for those portions of the 
contaminated soil or ground water where it has been demonstrated that attairunent of one or 
more ARARs are technically impracticable from an engineering perspective. The "TI" waiver 
must be justified by site-specific information developed for the Administrative Record in 
accordance with EPA guidance. In the event that a TI waiver is invoked, an "alternative 
remedial strategy" must be developed that will ensure protection of human health and the 
environment. This strategy should be incorporated into the decision document along with the 
waiver justification and should define achievable RAOs and fmal cleanup levels for the site. At 
a minimum, the alternative strategy should prevent human exposure to the contaminated ground 
water, prevent further contaminant migration, and defme any other appropriate risk reduction 
measures. Note that the waiver should be invoked only for that portion of the contaminated 
ground water for which restoration to ARARs is technically impracticable. As a result, RAOs 
and fmal cleanup levels may be different for different portions of the contaminant plume. (TI 
Guidance; and Ground-Water Presumptive Strategy, page 17) 

1 0) DNAPL Sites: The likelihood of the presence of dense nonaqueous phase liquids (DNAPLs) 
should be evaluated wherever DNAPL-type compounds (e.g., chlorinated solvents such as 
TCE) are found in significant concentrations in the ground water or are known to have been 
managed or disposed of at the site. The presence of DNAPLs can significantly impact the 
restoration potential of the site. Where DNAPLs (or other persistent contamination sources) 
are present in the subsurface and cannot practicably be removed, containment of such sources 
may be the most appropriate remediation goal. In such cases, a TI waiver should be invoked 
for the DNAPL zone. Where significant quantities of potentially mobile DNAPL are identified, 
extraction should be considered in conjunction with contairunent. Extraction of potentially 
mobile DNAPLs will increase the long-term reliability of the containment remedy as well as 
remove source material from the aquifer. Containment of the DNAPL zone will increase the 
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likelihood that the remaining portion of the aqueous phase plume can be restored to a beneficial 
use. (Ground-Water Presumptive Strategy, page 13; and TI Guidance, page 6) 

11) Point of Compliance: Final cleanup levels for contaminated ground water generally should be 
attained throughout the entire contaminant plume, except when remedies involve areas where 
waste materials will be managed in place. In the latter case, cleanup levels should be achieved 
"at and beyond the edge of the waste management area when waste is left in place" (1990 NCP 
Preamble at 55 FR 8713). In some cases, such as where several distinct sources are in close 
geographic proximity, it may be appropriate to move the point of compliance to "encompass 
the sources of release." In such cases, the point of compliance may be defmed to address the 
problem as a whole, rather than source by source. (1990 NCP Preamble at 55 FR 8753; and 
Ground- Water Presumptive Strategy, page 17) 

12) Alternate Concentration Limits (ACLs): Under limited circumstances specified in CERCLA 
§ 121 ( d)(2)(B)(ii), ACLs may be established in lieu of cleanup levels that would otherwise be 
ARARs (e.g., MCLs). The conditions under which ACLs may be considered are where: 1) 
contaminated ground water discharges to surface water; 2) such ground-water discharge does 
not lead to "statistically significant" increases of contaminants in the surface water; and 3) 
enforceable measures can be implemented to prevent human consumption of the contaminated 
ground water. In general, ACLs may be used where the preceding conditions are satisfied, and 
where restoration of the ground water is found to be impracticable, based on a balancing of the 
remedy selection criteria. (1990 NCP Preamble at 55 FR 8732 and 8754; and Ground-Water 
Presumptive Strategy, page 18) 

Step 3: Evaluating Remedial Technologies and Cleanup Time Frames 

Following the establishment of achievable remedial action objectives, cleanup levels, and areas of 
compliance, a remediation technology (or combination of technologies) should be selected from those 
identified in the Feasibility Study. The principal factors to consider at this stage are how quickly the 
remedial action objectives need to be achieved, and what remediation strategies and technologies 
should be used to achieve them. These factors will have a significant impact on the type of remedy 
chosen for the site, as well as the cost of that remedy. 

13) Using Early Actions: Early actions, such as a removal or interim remedial action taken before 
the final remedy is selected, should be used where appropriate to reduce site risks early in the 
site remediation process. In addition to reducing site risks and controlling further contaminant 
migration, these activities will also provide additional site characterization information that 
greatly improves the ability to make sound long-term remedy decisions. (Ground-Water 
Presumptive Strategy, page 16; and SACM Guidance) 

14) Restoration Time Frames: Where the contaminated ground water is not currently used m: an 
alternate water source is readily available, .arul there is no near-term future need for the 
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resource, it will likely be appropriate to consider a longer time frame for achieving restoration 
cleanup levels. Where longer remediation time frames are appropriate, less aggressive 
remediation methods and/or more passive remediation approaches (such as source control 
combined with monitored natural attenuation) should be considered. Restoration time frames 
should be estimated for all viable remedial alternatives being considered for the site (40 CFR 
300.430(e)(4)). Comparison of aggressive and passive remedial alternatives can provide a 
helpful basis for identifying the range of time periods that will be needed to attain remediation 
objectives, and will provide the basis for determining the remediation timeframe and 
technologies appropriate for the site. (1990 NCP Preamble at 55 FR 8732; and Ground-Water 
Presumptive Strategy, page 16) 

15) Innovative Technologies: New and emerging technologies should be evaluated in the FS if 
such technologies offer "the potential for comparable or superior performance or 
implementability; fewer or lesser adverse impacts than other available approaches; or lower 
costs for similar levels of performance than demonstrated treatment technologies" (40 CFR 
300.430(e)(5)). 

16) Monitored Natural Attenuation: At some sites, data gathered during the RifFS may indicate 
that physical or biological processes (unassisted by human intervention) may effectively reduce 
contaminant concentrations such that remedial objectives in the contaminant plume (or certain 
portions of the plume) may be achieved in a reasonable time frame without active remediation. 
This approach is most likely to be appropriate in low concentration portions of the plume, 
where source control actions have removed the bulk of the contaminant mass, or where 
biodegradation will efficiently destroy the contaminants in situ. In some cases, remediation 
alternatives that combine active remediation (in source areas or areas of high concentration) 
with monitored natural attenuation (in lower concentration portions of the plume) may be most 
appropriate. Sufficient information is necessary to demonstrate that natural processes are 
capable of achieving remedial objectives for the site. Performance monitoring is a critical 
component of this remediation approach because monitoring is needed to ensure that the 
remedy is protective and that natural processes are reducing contamination levels as expected. 
Sites with contaminants that do not readily attenuate, or sites that require relatively rapid 
cleanup due to the demand for the ground-water resource, generally will not be appropriate 
candidates for natural attenuation. (1990 NCP Preamble at 55 FR 8734; Ground-Water 
Presumptive Strategy, page 18; and Natural Attenuation Guidance) 
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17) Presumptive Treatment Technologies: Generally, selection of technologies for ex-situ (above 
ground) treatment of extracted ground water should employ one or more of the presumptive 
technologies identified in the Ground-Water Presumptive Strategy. The engineering capabilities 
of these presumptive treatment technologies are well understood, enabling the selection 
process to be streamlined for the ex-situ treatment component of a ground-water remedy. 

Step 4: Monitoring and Evaluating Remedy Performance 

Selection of the site remedy marks the end of a data gathering, study, and decision-making process 
and marks the beginning of the cleanup phase, which includes designing, constructing, operating and 
maintaining the remedy. Since most ground-water remedies are expected to be operated, maintained, 
and/or monitored for long periods of time, further opportunities for improving the performance and 
cost-effectiveness of the cleanup should be explored and utilized if appropriate. An ongoing 
Administrative reform initiative highlights EPA's recent efforts to encourage appropriate changes to 
existing remedy decisions to enhance overall remedy effectiveness and cost-effectiveness, without 
compromising protectiveness or other objectives of the Superfund program. (See Remedy Updates 
Guidance for more information.) The following principles describe how periodic evaluation of a 
remedy can lead to improvements in performance and shortened cleanup time frames. 

18) Implementing Remedies in Multiple Phases: Implementation of ground-water remedies in 
more than one phase may increase the performance and cost-effectiveness of the long-term 
remedy. Performance data from an early phase can be used to refine the design of later phases 
so that the ultimate remedy is optimized for actual site conditions (e.g., optimized number, 
location, and pumping rate of extraction wells). (Ground-Water Presumptive Strategy, page 
5 and page 12) 

19) Periodic Review: Performance of the ongoing remedy should be evaluated on a regular basis 
(e.g., every 1 to 5 years) to compare anticipated with actual results, to identify any potential 
deficiencies in the remedy's protectiveness, and to seek opportunities to improve its 
performance over the long term. This is especially important when the selected remedy relies 
on monitored natural attenuation. (Ground-Water Presumptive Strategy, page 8; and Natural 
Attenuation Guidance) 

20) Improving Remedy Performance: Ground-water remedies often involve multiple extraction 
and/or injection points, subsurface structures or containment barriers, and other features whose 
actual performance in the field may vary from that assumed during design, given uncertainties 
about subsurface geology prior to construction. Careful assessment of performance monitoring 
data may be used to refme the remedy, such as modifying extraction rates or changing the 
pattern of extraction wells. Such improvements are capable of shortening cleanup time frames, 
and thus reducing costs. (Ground-Water Presumptive Strategy, page 11) 

21) Revisiting and Modifying Cleanup Goals: At some sites it may be necessary to revisit the 
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ROD's remedial action objectives or fmal cleanup levels, if performance data indicate that 
attainment of these objectives or levels is not technically practicable. If it is determined that 
a TI waiver is appropriate, the waiver generally should be invoked in a ROD amendment, 
although in some cases an Explanation of Significant Differences (ESD) may be sufficient. An 
ESD may be used where the revised remedy is generally consistent with the "alternative 
remedial strategy" discussed in the original ROD and the original ROD: 1) contained detailed 
discussions of the potential need for a future TI waiver, and 2) identified an alternative remedial 
strategy to be used in the event a TI waiver was determined to be appropriate for the site. If 
an ESD is determined to be sufficient, public notice and opportunity for comment should also 
be provided. (Ground-Water Presumptive Strategy, page 11; TI Guidance, page 19 and 24; 
and Remedy Updates Guidance) 
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For Additional Information on Ground Water Response Actions: 

~ Federal Guidelines: Guidelines for Ground-Water Classification Under the EPA Ground­
Water Protection Strategy, Final Draft (EPA Office of Water, November 1986). 

~ Ground-Water Guidance: Guidance on Remedial Actions for Contaminated Ground Water at 
Supe1jund Sites (EPA 540-G-88-003, December 1988). 

~ Role of Baseline Risk Assessment Directive: Role of the Baseline Risk Assessment in 
Supe1jund Remedy Selection (OSWER Directive 9355.0-30, April 22, 1991). 

~ DNAPL I: Estimating Potential for Occurrence of DNAPL at Supe1jlmd Sites 
(OSWER Publication 9355.4-07FS, January 1992). 

~ SACM Guidance: Guidance on Implementation of the Supe1fitnd Accelerated Cleanup Model 
(SACM) under CERCLA and the NCP (OSWER Directive 9203.1-03, July 7, 1992). Five 
additional fact sheets also describe SACM and are available by citing the following reference: 
OSWER Directive 9203.1-051 (Volume 1, Numbers 1-5), December 1992. 

~ TI Guidance: Guidance for Evaluating the Technical Impracticability of Ground-Water 
Restoration (EPA 540-R-93-080, September 1993). 

~ DNAPL II: DNAPL Site Characterization (OSWER Publication 9355.4-16FS, September 
1994). 

~ Remedy Updates Guidance: Supe1jlmd Reforms: Updating Remedy Decisions (OSWER 
Directive 9200.0-22, September 27, 1996). 

~ Ground Water Presumptive Strategy: Presumptive Response Strategy and Ex-situ Treatment 
Teclmologiesfor Contaminated Ground Water at CERCLA Sites (EPA 540-R-96-023, October 
1996). 

~ CSGWPP Directive: The Role of CSGWPPs in EPA Remediation Programs (OSWER 
Directive 9283.1-09, April 4, 1997). 

~ Natural Attenuation Guidance: Use of Monitored Natural Attenuation at Supe1jlmd, RCRA 
Corrective Action, and Underground Storage Tank Sites (OSWER Directive 9200.4-17, 
DRAFT). 
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Notice 

Development of this document was funded, wholly or in part, by the United States 
Environmental Protection Agency under Contract No. 68-W8-0098. It has been 
subjected to the Agency's review process and approved for publication as an EPA 
document. 

The policies and procedures established in this document are intended solely for the 
guidance of government personnel. They are not intended and cannot be relied upon 
to create any rights, substantive or procedural, enforceable by any party in litigation 
with the United States. The Agency reserves the right to act at variance with these 
policies and procedures and to change them at any time without public notice. 
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AT 
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Lead agency 

MCL 

MCLG 

MPRSA 

NAAOS 
NCP 

NEPA 

Glossary 

Applicable or relevant and appropriate requirement 

Agency for Toxic Substances and Disease Registry: A branch of the Centers 
for Disease Control that is responsible for preparing health assessments at 
sites. 

Clean Air Act 

Comprehensive Environmental Response, Compensation, and Liability Act of 
1980, also known as Superfund: Amended in 1986 by the Superfund 
Amendments and Reauthorization Act (SARA). 

Contract Laboratory Program 

Central regional laboratory 

Community relations plan 

Clean Water Act 

Data quality objectives: Statements that specify the data needed to support 
decisions regarding remedial response activities. 

Environmental Monitoring Systems Laboratory, Las Vegas 

Environmental Photographic Interpretation Center 

Expedited response action 

Expanded site investigation 

Field investigation team 

Feasibility study 

Field sampling plan: Defines in detail the sampling and data gathering 
activities to be used at a site. (See SAP.) 

Health and safety plan 

Integrated Risk Information System 

The agency, either the EPA, Federal agency, or appropriate State agency 
having primary responsibility and authority for planning and executing the 
remediation at a site. 

Maximum contaminant level: Established under the Safe Drinking Water Act. 

Maximum contaminant level goal: Established under the Safe Drinking Water 
Act. 

Marine Protection Research and Sanctuaries Act 

National Ambient Air Quality Standards 

National Oil and Hazardous Substances Contingency Plan 

National Environmental Policy Act 
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51 

SITE 
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sow 

SPHEM 

SWDA 

TAT 

TBC 

TCL 

TOM 

TSCA 

WPRR 

National Institute for Occupational Safety and Health 

National Pollutant Discharge Elimination System 

National Priorities List: A list of sites identified for remediation under CERCLA. 

Operation and maintenance 

Occupational Safety and Health Administration 

Office of Solid Waste and Emergency Response 

Cancer potency factor: The lifetime cancer risk for each additional mg/kg body 
weight per day of exposure. 

Potentially responsible party 

Quality assurance 

Quality assurance project plan: A plan that describes protocols necessary to 
achieve the data quality objectives defined for an Rl. (See SAP.) 

Quality control 

Routine analytical services 

Resource Conservation and Recovery Act 

Remedial design 

The reference dose (RID) is an estimate (with uncertainty spanning perhaps an 
order of magnitude) of a daily exposure to the human population (including 
sensitive subgroups) that is likely to be without appreciable risk of deleterious 
effects during a lifetime. 

Remedial investigation/ feasibility study 

Record of Decision: Documents selection of cost-effective Superfund-
financed remedy. 

Remedial Project Manager: The project manager for the lead Federal agency. 

Sampling and analysis plan, consisting of a quality assurance project plan 
(QAPP) and a field sampling plan (FSP). 

Superfund Amendments and Reauthorization Act of 1986. (See CERCLA.) 

Special analytical services 

Safe Drinking Water Act 

Site investigation 

Superfund innovative technology evaluation 

Standard operating procedures 

Statement of Work 

Superfund public health evaluation manual 

Solid Waste Disposal Act 

Technical assistance team 

To be considered 

Target compound list 

Technical directive memorandum 

Toxic Substances Control Act 

Work plan revision request 
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Chapter 1 
Introduction 

1.1 Purpose of the RIIFS 

The remedial investigation and feasibility study 
(RI/FS) process as outlined in this guidance 
represents the methodology that the Superfund 
program has established for characterizing the nature 
and extent of risks posed by uncontrolled hazardous 
waste sites and for evaluating potential remedial 
options. This approach should be viewed as a 
dynamic, flexible process that can and should be 
tailored to specific circumstances of individual sites: it 
is not a rigid step-by-step approach that must be 
conducted identically at every site. The project 
manager's central responsibility is to determine how 
best to use the flexibility. built into the process to 
conduct an efficient and effective RI/FS that achieves 
high quality results in a timely and cost-effective 
manner. A significant challenge project managers 
face in effectively managing an RI/FS is the inherent 
uncertainties associated with the remediation of 
uncontrolled hazardous waste sites. These 
uncertainties can be numerous, ranging from potential 
unknowns regarding site hydrogeology and the actual 
extent of contamination, to the performance of 
treatment and engineering controls being considered 
as part of the remedial strategy. While these 
uncertainties foster a natural desire to want to know 
more, this desire competes with the Superfund 
program's mandate to perform cleanups within 
designated schedules. 

The objective of the RI/FS process is not the 
unobtainable goal of removing a// uncertainty, but 
rather to gather information sufficient to support an 
informed risk management decision regarding which 
remedy appears to be most appropriate for a given 
site. The appropriate level of analysis to meet this 
objective can only be reached through constant 
strategic thinking and careful planning concerning the 
essential data needed to reach a remedy selection 
decision. As hypotheses are tested and either 
rejected or confirmed, adjustments or choices as to 
the appropriate course for further investigations and 
analyses are required. These choices, like the 
remedy selection itself, involve the balancing of a 
wide variety of factors and the exercise of best 
professional judgment. 

1.2 Purpose of the Guidance 

This guidance document is a revision of the U.S. 
Environmental Protection Agency's (EPA) Guidance 
on Remedial Investigations Under CERCLA (May 
1985) and Guidance on Feasibility Studies Under 
CERCLA (June 1985). These guidances have been 
consolidated into a single document and revised to 
(1) reflect new emphasis and provisions of the 
Superfund Amendments and Reauthorization Act 
(SARA), (2) incorporate aspects of new or revised 
guidance related to aspects of remedial investigations 
and feasibility studies (RI/FSs), (3) incorporate 
management initiatives designed to streamline the 
RI/FS process, and (4) reflect experience gained from 
previous RI/FS projects. 
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The purpose of this guidance Is to provide the user 
with an overall understanding of the RI/FS process. 
Expected users include EPA personnel, State 
agencies responsible for coordinating or directing 
activities at National Priorities List (NPL) sites, 
potentially responsible parties (PRPs), Federal facility 
coordinators, and consultants or companies 
contracted to assist in RifFS-related activities at NPL 
sites. This guidance describes the general 
procedures for conducting an RI/FS.' Where specific 
guidance is currently available elsewhere, the RI/FS 
guidance will simply highlight the key points or 
concepts as they relate to the RI/FS process and 
refer the user to the other sources for additional 
details. 

1.3 Overview of CERCLA 
Reauthorization 

SARA was signed by the President on October 17, 
1986, to amend the Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980 

'This guidance document does not typically address differences 
in the general procedures (e.g., work plan preparation, 
reporting requirements) between a Fund-financed and PRP­
conducted RIIFS, and the flexibility discussed for certain 
activities may not pertain to a PRP-conducted RI/FS. 
Therefore, when PRPs are conducting an RIIFS, this guidance 
document must be used in conjunction with the "Interim 
Guidance on PRP Participation in the RIIFS Process• (see 
Appendix A). 
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(CERCLA). While SARA did not change the basic 
structure of CERCLA, it did modify many of the 
existing requirements and added new ones. 
References made to CERCLA throughout this 
document should be interpreted as meaning 
"CERCLA as amended by SARA." 

Many of the new provisions under CERCLA having 
the greatest impact on the RI/FS process are 
contained in §121 (Cleanup Standards). Other notable 
changes that also affect the RI/FS process are 
contained in §1 04 (Response Authorities, in particular 
Health-Related Authorities), portions of §104 and 
§121 regarding State involvement, §117 (Public 
Participation), §11 0 (Worker Protection Standards), 
and §113 (Civil Proceedings). Highlights of these 
sections are summarized below. 

1.3.1 Cleanup Standards 

Section 121 (Cleanup Standards) states a strong 
statutory preference for remedies that are highly 
reliable and provide long-term protection. In addition 
to the requirement for remedies to be both protective 
of human health and the environment and cost­
effective, additional remedy selection considerations 
in 5121(b) include: 

• A preference for remedial actions that employ 
treatment that permanently and significantly 
reduces the volume, toxicity, or mobility of 
hazardous substances, pollutants, and 
contaminants as a principal element 

• Offsite transport and disposal without treatment is 
the least favored alternative where practicable 
treatment technologies are available 

• The need to assess the use of permanent 
solutions and alternative treatment technologies 
or resource recovery technologies and use them 
to the maximum extent practicable 

Section 121 (c) also requires a periodic review of 
remedial actions, at least every 5 years after initiation 
of such action, for as long as hazardous substances, 
pollutants, or contaminants that may pose a threat to 
human health or the environment remain at the site. If 
it is determined during a 5-year review that the 
action no longer protects human health and the 
environment, further remedial actions will need to be 
considered. 

1.3.1.1 Applicable or Relevant and Appropriate 
Requirements 

Section 121(d)(2)(A) of CERCLA incorporates into law 
the CERCLA Compliance Policy, which specifies that 
Superfund remedial actions meet any Federal 
standards, requirements, criteria, or limitations that 
are determined to be legally applicable or relevant 
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and appropriate requirements (ARARs). Also included 
is the new provision that State ARARs must be met if 
they are more stringent than Federal requirements. 
Federal statutes that are specifically cited in CERCLA 
include the Solid Waste Disposal Act (SWDA), the 
Toxic Substances Control Act (TSCA), the Safe 
Drinking Water Act (SDWA), the Clean Air Act (CAA), 
the Clean Water Act (CWA), and the Marine 
Protection Research and Sanctuaries Act (MPRSA). 
Additional guidance on ARARs is provided in the 
"CERCLA Compliance with Other Statutes" manual 
(U.S. EPA, Draft, August 1988). 

Section 121(d)(4) of CERCLA identifies six 
circumstances under which ARARs may be waived: 

• The remedial action selected is only a part of a 
total remedial action (interim remedy) and the 
final remedy will attain the ARAR upon its 
completion. 

• Compliance with the ARAR will result in a greater 
risk to human health and the environment than 
alternative options. 

• Compliance with the ARAR is technically 
impracticable from an engineering perspective. 

• An alternative remedial action will attain an 
equivalent standard of performance through the 
use of another method or approach. 

• The ARAR is a State requirement that the state 
has not consistently applied (or demonstrated the 
intent to apply consistently) in similar 
circumstances. 

• For §1 04 Superfund-financed remedial actions, 
compliance with the ARAR will not provide a 
balance between protecting human health and the 
environment and the availability of Superfund 
money for response at other facilities. 

1.3.1.2 Offsite Facilities 

The new statutory requirements contained in 
§121 (d)(3) for acceptable offsite disposal facilities, in 
most respects, incorporate previous Agency policy. 
Offsite disposal facilities receiving contaminants must 
be in compliance with Resource Conservation and 
Recovery Act (RCRA) and other Federal and State 
laws. In addition, the unit receiving the waste must 
have no releases to ground water, surface water, or 
soil; other units that have had releases at the facility 
must be under an approved corrective action 
program. 

1.3.2 Health Assessments 

Under CERCLA §1 04(1) (Health-Related Authorities), 
the Agency for Toxic Substances and Disease 
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Registry (ATSDR) must conduct a health assessment 
for every site proposed for inclusion on the NPL. The 
purpose of these health assessments is to assist in 
determining whether current or potential risk to 
human health exists at a site and whether additional 
information on human exposure and associated health 
risks is needed. The health assessment is required to 
be completed "to the maximum extent practicable" 
before completion of the RIIFS. 

1.3.3 State Involvement 

Section 104(cX3)(C) of CERCLA remains in effect 
requiring a lo-percent State cost share for remedial 
actions at privately operated sites and 50 percent at 
publicly operated sites!Section 104(c)(3)(A) and 
104(c)(6) of CERCLA provide that the operation and 
maintenance of ground- and surface-water 
restoration measures be considered part of remedial 
action for up to 1 0 years after commencement of 
operations or until remedial action is complete, 
whichever is earlier. Therefore, such activities during 
the lo-year period would be eligible for either 50 or 
90 percent Federal funding depending on whether the 
site was publicly or privately operated. 

Section 121 (d)(2)(A) of CERCLA specifies that more 
stringent State ARARs apply if they are identified in a 
timely manner by the state. Section 121 (f) requires 
EPA to develop regulations for substantial and 
meaningful State involvement in the remedial 
response process and specifies certain minimum 
requirements. 

1.3.4 Community Involvement 

Section 117 of CERCLA (Public Participation) 
emphasizes the importance of early, constant, and 
responsive relations with communities affected by 
Superfund sites and codifies, with some 
modifications, current community relations activities 
applied at NPL sites. Specifically, the law requires 
publication of a notice of any proposed remedial 
action (proposed plan) in a local newspaper of 
general circulation and a "reasonable opportunity" for 
the public to comment on the proposed plan and 
other contents of the administrative record, 
particularly the Rl and the FS. In addition, the public 
is to be afforded an opportunity for a public meeting. 
The proposed plan should include a brief explanation 
of the alternatives considered, which will usually be in 
the form of a summary of the FS. Unlike the FS, 
however, the proposed plan will also provide an 
explanation of the preliminary preference for one of 
the options. Notice of the final plan adopted and an 
explanation of any significant changes from the 
proposed plan are also required. CERCLA also 

'Remedial planning activities for the RIIFS and remedial design 
continue to be 100 percent federally funded. 

authorizes technical assistance grants for local 
citizens' groups potentially affected by an NPL site. 
The grants are to be used in obtaining assistance in 
interpreting information on the nature of hazards 
posed by the site, the results of the RI/FS, any 
removal actions, the Record of Decision (ROD), and 
the remedial design and remedial action. 

1.3.5 Administrative Record 

Section 113 of CERCLA requires that an 
administrative record be established "at or near the 
facility at issue." The record is to be compiled 
contemporaneously and must be available to the 
public and include all information considered or relied 
on in selecting the remedy , including public 
comments on the proposed plan. 

1.3.6 Worker Safety 

Section 126(c) of CERCLA directed the Occupational 
Safety and Health Administration (OSHA) to issue, 
within 60 days of the date of enactment of SARA, an 
interim final rule that contains employee protection 
requirements for workers engaged in hazardous 
waste operations. OSHA's interim final rule (29 CFR 
1910.120) was published in the Federal Register on 
December 19, 1986, with full implementation of this 
rule required by March 16, 1987. The worker safety 
rule will remain in effect until the final standard is 
issued by OSHA and becomes effective. 

1.3.7 Enforcement Authorities 

Section 122(e) authorizes EPA to use "special 
notice" procedures, which for an RifFS, establishes a 
60-day moratorium period to provide time for formal 
negotiation between EPA and the PRPs for conduct 
of the RifFS activities. This 60-day period may be 
extended to 90 days if within the 60-day time period, 
the potentially responsible parties (PRPs) provide 
EPA with a good faith offer to conduct or finance the 
RI/FS. 

SARA allows for administrative consent orders to be 
signed using the authorities of Section 122(d)(3) as 
pertaining to Section 1 04(b) without having to make a 
finding of imminent and substantial endangerment. 
Section 1 04( a )(I) outlines special requirements for a 
PRP-Iead RifFS. These requirements include: 
making the determination that a PRP is qualified to 
perform the RifFS; arranging for a third party to assist 
in oversight of the RifFS; and requiring that PRPs pay 
for third party oversight. • 

'Specific guidance on PRP participation in the RI/FS process is 
found in Appendix A. Detailed guidance on PRP oversight is 
currently under preparation in the Office of Solid Waste and 
Emergency Response (OSWER}. 

1 -5 
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1.4 The RI/FS Process Under CERCLA 
Although the new provisions of CERCLA have 
resulted in some modifications to the RI/FS process, 
the basic components of the process remain intact. 
The Rl continues to serve as the mechanism for 
collecting data to characterize site conditions; 
determine the nature of the waste; assess risk to 
human health and the environment; and conduct 
treatability testing as necessary to evaluate the 
potential performance and cost of the treatment 
technologies that are being considered. The latter 
also supports the design of selected remedies. The 
FS continues to serve as the mechanism for the 
development, screening, and detailed evaluation of 
alternative remedial actions. 

The various steps, or phases, of the RI/FS process 
and how they have been modified to comply with the 
new provisions in CERCLA are summarized below. It 
is important to note that the Rl and FS are to be 
conducted concurrently and that data collected in the 
Rl influence the development of remedial alternatives 
in the FS, which in turn affects the data needs and 
scope of treatability studies and additional field 
investigations. Two concepts are essential to the 
phased RI/FS approach. First, data should generally 
be collected in several stages, with initial data 
collection efforts usually limited to developing a 
general understanding of the site. As a basic 
understanding of site characteristics is achieved, 
subsequent data collection efforts focus on filling 
identified gaps in the understanding of site 
characteristics and gathering information necessary to 
evaluate remedial alternatives. Second, this phased 
sampling approach encourages identification of key 
data needs as early in the process as possible to 
ensure that data collection is always directed toward 
providing information relevant to selection of a 
remedial action. In this way the overall site 
characterization effort can be continually scoped to 
minimize the collection of unnecessary data and 
maximize data quality. 

Because of the interactive and iterative nature of this 
phase of the Rl and FS process, the sequence of the 
various phases and associated activities, as 
described below and presented in Figure 1-1 , will 
frequently be less distinct in practice. A generic 
timeline intended to illustrate the phasing of RIIFS 
activities is presented in Figure 1-2. The actual 
timing of individual activities will depend on specific 
site situations. 

1.4.1 Scoping 

Scoping is the initial planning phase of the RI/FS 
process, and many of the planning steps begun here 
are continued and refined in later phases of the 
RIIFS. Scoping activities typically begin with the 
collection of existing site data, including data from 

previous investigations such as the preliminary 
assessment and site investigation. On the basis of 
this information, site management planning is 
undertaken to preliminarily identify boundaries of the 
study area, identify likely remedial action objectives 
and whether interim actions may be necessary or 
appropriate, and to establish whether the site may 
best be remedied as one or several separate 
operable units. Once an overall management strategy 
is agreed upon, the RI/FS for a specific project or the 
site as a whole is planned. Typical scoping activities 
include: 

• Initiating the identification and discussion of 
potential ARARs with the support agency 

• Determining the types of decisions to be made 
and identifying the data and other information 
needed to support those decisions 

• Assembling a "technical advisory committee" to 
assist in these activities, to serve as a review 
board for important deliverables, and to monitor 
progress, as appropriate, during the study 

• Preparing the work plan, the sampling and 
analysis plan (SAP) (which consists of the quality 
assurance project plan (QAPP) and the field 
sampling plan (FSP)), the health and safety plan, 
and the community relations plan 

Chapter 2 describes the various steps in the scoping 
process and gives general information on work­
planning methods that have been effective in planning 
and executing past RI/FSs. 

1 - 6 

1.4.2 Site Characterization 

During site characterization, field sampling and 
laboratory analyses are initiated. Field sampling 
should be phased• so that the results of the initial 
sampling efforts can be used to refine plans 
developed during scoping to better focus subsequent 
sampling efforts. Data quality objectives are revised 
as appropriate based on an improved understanding 
of the site to facilitate a more efficient and accurate 
characterization of the site and, therefore, achieve 
reductions in time and cost. 

A preliminary site characterization summary is 
prepared to provide the lead agency with information 
on the site early in the process before preparation of 
the full Rl report. This summary will be useful in 
determining the feasibility of potential technologies 
and in assisting both the lead and support agencies 
with the initial identification of ARARs. It can also be 

'Emphasis is placed on rapid turnaround of sampling results to 
avoid the need to remobilize and reprocure contractors. 
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Figure 1-1. Phased RifFS Process. 

sent to ATSDR to assist them in performing their 
health assessment of the site. 

A baseline risk assessment is developed to identify 
the existing or potential risks that may be posed to 
human health and the environment by the site. This 
assessment also serves to support the evaluation of 
the no-action alternative by documenting the threats 
posed by the site based on expected exposure 
scenarios. Because this assessment identifies the 
primary health and environmental threats at the site, it 
also provides valuable input to the development and 
evaluation of alternatives during the FS. Site 
characterization activities are described in Chapter 3. 

1.4.3 Development and Screening of 
Alternatives 

The development of alternatives usually begins during 
or soon after scoping, when likely response scenarios 
may first be identified. The development of 
alternatives requires ( 1) identifying remedial action 
objectives; (2) identifying potential treatment, 
resource recovery, and containment technologies that 
will satisfy these objectives; (3) screening the 

'SCREEN ALTEANATIVEa • FUATHEII REFINE 
AI NI:CEISIIARY ALTEIINATIVEI AI 
TO REDUCE NUioiBER NECEIIARY 
SUBJECT TO DETAILED 'ANALVZE ALTEANATIYU 
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•IDENTIFY ,.... •RECORD OF IIECIIION 

M:TICJN.SPECIFIC AIWUI 'REioiEDIAl DEII<IN 

'IIEioiEDIAUC'IlON 

technologies based on their effectiveness, 
implementability, and cost; and (4) assembling 
technologies and their associated containment or 
disposal requirements into alternatives for the 
contaminated media at the site or for the operable 
unit. Alternatives can be developed to address 
contaminated medium (e.g., ground water}, a specific 
area of the site (e.g., a waste lagoon or contaminated 
hot spots), or the entire site. Alternatives for specific 
media and site areas either can be carried through 
the FS process separately or combined into 
comprehensive alternatives for the entire site. The 
approach is flexible to allow alternatives to be 
combined at various points in the process. 
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As practicable, a range of treatment alternatives, 
should be developed, varying primarily in the extent to 
which they rely on long-term management of 
residuals and untreated wastes. The upper bound of 
the range would be an alternative that would 
eliminate, to the extent feasible, the need for any 
long-term management (including monitoring) at the 
site. The lower bound would consist of an alternative 
that involves treatment as a principal element (i.e., 
treatment is used to address the principal threats at 
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the site), but some long-term management of 
portions of the site that did not constitute "principal 
threats" would be required. Between the upper and 
lower bounds of the treatment range, alternatives 
varying in the type and degrees of treatment and 
associated containment} disposal requirements should 
be included as appropriate. In addition, one or more 
containment option(s) involving little or no treatment 
should be developed as appropriate, and a no-action 
alternative should always be developed. 

Once potential alternatives have been developed, it 
may be necessary to screen out certain options to 
reduce the number of alternatives that will be 
analyzed in detail in order to minimize the resources 
dedicated to evaluating options that are less 
promising. The necessity of this screening effort will 
depend on the number of alternatives initially 
developed, which will depend partially on the 
complexity of the site and/ or the number of available, 
suitable technologies. For situations in which It is 
necessary to reduce the initial number of alternatives 
before beginning the detailed analysis, a range of 
alternatives should be preserved, as practicable, so 
that the decisionmaker can be presented with a 
variety of distinct, viable options from which to 
choose. The screening process Involves evaluating 
alternatives with respect to their effectiveness, 
implementability, and cost. It is usually done on a 
general basis and with limited effort (relative to the 
detailed analysis) because the information necessary 
to fully evaluate the alternatives may not be complete 
at this point in the process. The development and 
screening of alternatives is discussed in Chapter 4. 

1.4.4 Treatability Investigations 

Should existing site and/or treatment data be 
insufficient to adequately evaluate alternatives, 
treatability tests may be necessary to evaluate a 
particular technology on specific site wastes. 
Generally, treatability tests involve bench-scale 
testing to gather information to assess the feasibility 
of a technology. In a few situations, a pilot-scale 
study may be necessary to furnish performance data 
and develop better cost estimates so that a detailed 
analysis can be performed and a remedial action can 
be selected. To conduct a pilot-scale test and keep 
the RI/FS on schedule, it will usually be necessary to 
identify and initiate the test at an early point in the 
process. Treatability investigations are described in 
Chapter 5. 

1.4.5 Detailed Analysis 

Once sufficient data are available, alternatives are 
evaluated in detail with respect to nine evaluation 
criteria that the Agency has developed to address the 
statutory requirements and preferences of CERCLA. 
The alternatives are analyzed individually against 
each criterion and then compared against one 
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another to determine their respective strengths and 
weaknesses and to identify the key tradeoffs that 
must be balanced for that site. The results of the 
detailed analysis are summarized and presented to 
the decisionmaker so that an appropriate remedy 
consistent with CERCLA can be selected. The 
detailed analysis of alternatives is described in 
Chapter 6. 

1.5 Special Sites 
The use of treatment technologies and, therefore, the 
development of a complete range of options, may not 
be practicable at some sites with large volumes of 
low concentration wastes (e.g., large municipal 
landfills or mining sites). Remedies involving 
treatment at such sites may be prohibitively 
expensive or difficult to implement. Therefore, the 
range of alternatives initially developed may be 
focused primarily on various containment options. 
Although this guidance does not specifically state how 
all such sites should be addressed, factors are 
discussed that can be used, as appropriate, to help 
guide the development and evaluation of alternatives 
on a case-by-case basis. 

1.6 Community Relations 
Community relations is a useful and important aspect 
of the RI/FS process. Community relations activities 
serve to keep communities informed of the activities 
at the site and help the Agency anticipate and 
respond to community concerns. A community 
relations plan is developed for a site as the work plan 
for the RIIFS is prepared. The community relations 
plan is based on interviews with interested people in 
the community and will provide the guidelines for 
future community relations activities at the site. At a 
minimum, the plan must provide for a site mailing list, 
a conveniently located place for access to all public 
information about the site, an opportunity for a public 
meeting when the RI/FS report and proposed plan are 
issued, and a summary of public comments on the 
RI/FS report and proposed plan and the Agency's 
response to those comments. 

The specific community relations requirements for 
each phase of the RI/FS are integrated throughout 
this guidance document since they are parallel to and 
support the technical activities. Each chapter of this 
guidance has a section discussing community 
relations requirements appropriate to that specific 
phase of the RIIFS. Additional program requirements 
are described in the draft of Community Relations in 
Superfund: A Handbook (U.S. EPA, Interim, June 
1988). 

1. 7 Lead and Support Agency 
Throughout this guidance the terms "lead agency" 
and "support agency" are used to reflect the fact that 
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either EPA or a State or Federal facility can have the 
lead responsibility for conducting an RI/FS. The 
support agency plays a review and concurrence role 
and provides specific information as necessary to the 
lead agency (e.g., ARAR identification). The roles of 
the lead and support agencies in each phase of the 
RI/FS process are described at the end of each 
chapter. 

1.8 Remedial Project Manager Role and 
Responsibilities 

The Remedial Project Manager's (RPM's) role in 
overseeing an RI/FS involves, to a large extent, 
ensuring that the work progresses according to the 
priorities and objectives established during site 
management and project planning. This role requires 
planning project scopes early and deriving cost 
estimates for the specific tasks and activities 
described in the Statement of Work (SOW). •It is the 
RPM's responsibility to develop realistic cost 

'OSWER is developing cost estimating guides and a reference 
document for use by RPMs that will provide historical averages 
for the cost of the various Rl/FS tasks. 

estimates, monitor and control contractor 
expenditures, and manage changing site conditions 
within the allocated budget. The RPM facilitates the 
interactions among EPA staff, State representatives, 
contractor personnel, PRPs, and the public to ensure 
that all involved parties are aware of their roles and 
responsibilities. Throughout the following chapters, 
and particularly in the discussions of seeping 
(Chapter 2) and site characterization (Chapter 3), 
suggestions are provided to guide the RPM in 
developing approaches for conducting RI/FSs so that 
high-quality deliverables are produced in a timely 
and cost-effective manner. Additional suggestions 
specific to management of RI/FSs may be found in 
the Superfund Federal-Lead Remedial Project 
Management Handbook (U.S. EPA, December 1986} 
and Superfund State-Lead Remedial Project 
Management Handbook (U.S. EPA, December 1986). 
Oversight responsibilities for PRP-lead RI/FSs are 
outlined in Appendix A of this guidance. 

1 - 10 
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Chapter 2 
Scoping the RifFS 

2.1 Introduction 

Seeping is the initial planning phase of site 
remediation and is begun, at least informally, by the 
lead agency's RPM as part of the funding allocation 
and planning process. The lead and support agencies 
should meet and, on the basis of available 
information, begin to (1) identify the types of actions 
that may be required to address site problems; (2) 
identify whether interim actions are necessary or 
appropriate to mitigate potential threats, prevent 
further environmental degradation, or rapidly reduce 
risks significantly, and (3) identify the optimal 
sequence of site actions and investigative activities. 

Once the lead and support agencies initially agree on 
a general approach for managing the site, the next 
step is to scope the project(s) and develop specific 
project plans. Project planning is done to: 

• Determine the types of decisions to be made 

• Identify the type and quality of data quality 
objectives (DQOs) needed to support those 
decisions 

• Describe the methods by which the required data 
will be obtained and analyzed 

• Prepare project plans to document methods and 
procedures 

The activities described above relate directly to the 
establishment of DQOs - statements that specify the 
type and quality of the data needed to support 
decisions regarding remedial response activities. The 
establishment of DQOs is discussed in detail in Data 
Qualify Objectives for Remedial Response Activities 
(U.S. EPA, March 1987, hereafter referred to as the 
DQO Guidance). 

The ability to adequately scope a specific project is 
closely tied to the amount and quality of available 
information. Therefore, it is important to note that the 
scope of the project and, to some extent the specific 
project plans, are developed iteratively (i.e., as new 
information is acquired or new decisions are made, 
data requirements are reevaluated and, if appropriate, 
project plans are modified). In this way, seeping helps 
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to focus activities and streamline the RI/FS, thereby 
preventing needless expenditures and loss of time in 
unnecessary sampling and analyses. 

Figure 2-1 shows the key steps in the seeping 
process.' 

2.2 Project Planning 

Once a general site management approach has been 
agreed upon, planning can begin for the scope of a 
specific project. The specific activities conducted 
during project planning include:• 

• Meeting with lead agency, support agency, and 
contractor personnel to discuss site issues and 
assign responsibilities for RI/FS activities 

• Collecting and analyzing existing data to develop 
a conceptual site model that can be used to 
assess both the nature and the extent of 
contamination and to identify potential exposure 
pathways and potential human health and/or 
environmental receptors 

• Initiating limited field investigations if available 
data are inadequate to develop a conceptual site 
model and adequately scope the project 

• Identifying preliminary remedial action objectives 
and likely response actions for the specific project 

• Preliminarily identifying the ARARs expected to 
apply to site characterization and site remediation 
activities 

• Determining data needs and the level of analytical 
and sampling certainty required for additional data 

'See Appendix A for a delineation of responsibilities between 
the lead agency and the PRPs during the seeping process. 

'For a PRP-Iead RI/FS the PRPs are typically responsible for 
these activities except for conducting community interviews. 
This responsibility rests with the lead agency. Specific activities 
performed by the PRPs during seeping are determined during 
the negotiation period and should be specified in the 
agreement between the PRPs and the lead agency. 
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if currently available data are inadequate to 
conduct the FS 

• Identifying the need and the schedule for 
treatability studies to better evaluate potential 
remedial alternatives 

• Designing a data collection program to describe 
the selection of the sampling approaches and 
analytical options. (This selection is documented 
in the SAP, which consists of the FSP and QAPP 
elements.) 

• Developing a work plan that documents the 
scoping process and presents anticipated future 
tasks 

• Identifying and documenting health and safety 
protocols required during field investigations and 
preparing a site health and safety plan 

• Conducting community interviews to obtain 
information that can be used to develop a site­
specific community relations plan that documents 
the objectives and approaches of the community 
relations program 

2.2.1 Conduct Project Meeting 

To begin project planning, a meeting should be held 
involving key management from the lead and support 
agencies. The purpose of this meeting is to allow key 
personnel to become involved in initial planning 
decisions and give them the opportunity to discuss 
any special concerns that may be associated with the 
site. Furthermore, this meeting should set a 
precedent for the involvement of key personnel 
periodically throughout the project. Additional 
attendees should include contractor personnel who 
will be conducting the RIIFS and performing the risk 
assessment, Natural Resource Trustee 
representatives, when applicable, and individuals with 
prior experience at the site [e.g., the field 
investigation team (FIT)] or other similar sites who 
may be able to provide additional insight into effective 
techniques for addressing potential site problems. 

2.2.2 Collect and Analyze Existing Data 
Before the activities necessary to conduct an RI/FS 
can be planned, it is important to compile the 
available data that have previously been collected for 
a site. These data can be used to determine the 
additional work that needs to be conducted both in 
the field and within the community. A thorough search 
of existing data should help avoid duplication of 
previous efforts and lead to a remedial investigation 
that is more focused and, therefore, more efficient in 
its expenditure of resources. 
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Information describing hazardous waste sources, 
migration pathways, and human and environmental 
receptors for a given site is available from many 
sources. Some of the more useful sources are listed 
in Table 2-1. Site investigation (SI) data•gathered in 
the hazard ranking process (the process by which a 
site is listed on the NPL) may be located in files 
maintained by the EPA Regional offices, the FIT, the 
technical assistance team (TAT), contractors, and the 
state. 

Data relating to the varieties and quantities of 
hazardous wastes disposed of at the site should be 
compiled. The results from any previous sampling 
events should be summarized in terms of physical 
and chemical characteristics, contaminants identified, 
and their respective concentrations. Results of 
environmental sampling at the site should be 
summarized, and evidence of soil, ground water, 
surface water, sediment, air, or biotic contamination 
should be documented. If available, information on the 
precision and accuracy of the data should be 
included. 

Records of disposal practices and operating 
procedures at the site, including historical 
photographs, can be reviewed to identify locations of 
waste materials onsite, waste haulers, and waste 
generators. If specific waste records are absent, 
waste products that may have been disposed of at 
the site can be identified through a review of the 
manufacturing processes of the waste generators. 

A summary of existing site-specific and regional 
information should be compiled to help identify 
surface, subsurface, atmospheric, and biotic migration 
pathways. Compiled information should include 
geology, hydrogeology, hydrology, meteorology, and 
ecology. Regional information can help to identify 
background soil, water, and air quality characteristics. 
Data on human and environmental receptors in the 
area surrounding the site should be compiled. 
Demographic and land use information will help 
identify potential human receptors. Residential, 
municipal, or industrial wells should be located, and 
surface water uses should be identified for 
surrounding areas and areas downstream of the site. 

Existing information describing the common flora and 
fauna of the site and surrounding areas should be 
collected. The location of any threatened, 
endangered, or rare species, sensitive environmental 
areas, or critical habitats on or near the site should be 
identified. Available results from any previous 
biological testing should be compiled to document 

'The expanded site investigation (ESI) conducted by the pre­
remedial program will provide valuable data (e.g., geophysics, 
surveys, well inventories) and should serve as an important 
source of information during the scoping process for 
establishing the hypotheses to be tested concerning the nature 
and extent of contamination. 
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Table 2-1. · o• ColleGtlon lnfonnlltlan Sourcee 

•~wu&u-.aw:. 

Waste Mi~ation Patbwafs 
Inforwation Source Sources Subsurface Surface Air ReceDtors 

u.s. EPA rues X X X X X 
u.s. Geoloqical SUrvef X X 
u.s. DOA, SoU Conservation Service8 X X 
u.s. DOA, Agricultural Stabilization and Conservation 

Service X X 
u.s. DOA, Forest Serdce X X 
U.S. DOI, Fish and Wildlife AgencJ~s X 
u.s. DOl, Bureau of Reclaatlon X X X 
U.S. Ar.,. Corps of Engineers X 
Federal bergenCJ Manage~~ent Aqencyb X 
u.s. Census Bureau X 
National Oceanic and Atmospheric Aa.inistratlon X 
State EnYiron.ental Protection or Public Health Agencies X X X X X 
State Geological Survey X X 
State Flsb and Vll4llfe Agencies X 
Local Planning Boards X X X X 
CountJ or CitJ Health Depart.ents X X X X X 
Town Engineer or Town Hall X X 

1'\) Local Cballber of Co-.erce X X 
Local Airport X 

g) Local Library X X 
Local Well Drillers X 
Sewage Treabaent Plants X X X 
Local Vater Authorltles X X 
Clty Fire Depart.ents X X X X 
Regional Geologic and Hydrologic Publications X X 
Court Records of Legal Action X 
DP.part•ent of Justice Flies X 
State Attorney General Files X 
Facility Records X 
FacllitJ OWners and ~loy~sc X X X 
Citizens Residing Near Site X X X X X 
Waste Haulers and Generatorsc X 
Site Vlsit Reports X X X X 
Photographs X X X 
PrellainarJ Assess.ent Report X X X X X 
Field Investigation Analytical Data X X X X 
FIT/TAT Reports X X X X X 
Site Inspection Report X X X X X 
HRS Scoring Package X X X X X 
EMSL/EPIC (Envlron.ental Monitoring Support Laboratory/ 

Environmental Photographic Info~tion Center) X X I 

:Includes county soil survey reports from Soil Conservation Service, u.s. DOA. 
cThe Federal E.erqency Manaqeaent Agency publishes floodplain maps. 

Interviews require lead agency concurrence. 
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any known ecological effect such as acute or chronic 
toxicity or bioaccumulation in the food chain. 

Once the available data have been collected, they are 
analyzed to ( 1) establish the physical characteristics 
of a site to help determine the scope of future 
sampling efforts; and (2) conceptually model potential 
exposure pathways and receptors to assist in the 
preliminary assessment of risk and the initial 
identification of potential remedial technologies. Each 
of these uses is discussed below. 

2.2.2.1 Establish Physical Characteristics of the 
Site 

The analysis of existing data serves to' provide a 
better understanding of the nature and extent of 
contamination and aids in the design of remedial 
investigation tasks. If quality assurance information on 
existing sampling data is available, it should be 
reviewed to assess the level of uncertainty associated 
with the data. This is important to establish whether 
sampling will be needed to verify or simply 
supplement existing data . Important factors to 
consider when reviewing existing data are the 
comparability of the data (e.g., time of sampling}, the 
analytical methods, the detection limits, the analytical 
laboratories, and the sample collection and handling 
methods.• 

Existing data should be used to develop a site 
description, which should include location, ownership, 
topography, geology, land use, waste type, estimates 
of waste volume, and other pertinent details. The site 
description should also include a chronology of 
significant events such as chemical storage and 
disposal practices, previous site visits, sampling 
events, regulatory violations, legal actions, and 
changes in ownership. In addition, information 
concerning previous cleanup actions, such as 
removal of containerized waste, is often valuable for 
determining the characteristics of any wastes or 
contaminated media remaining at the site. All sources 
of information or data should be summarized in a 
technical memorandum or retained for inclusion in the 
Rl report. 

2.2.2.2 Develop a Conceptual Site Model 

Information on the waste sources, pathways, and 
receptors at a site is used to develop a conceptual 
understanding of the site to evaluate potential risks to 
human health and the environment. The conceptual 
site model should include known and suspected 

• Regardless of the origin and quality of existing data, 
they typically are useful in constructing hypotheses 
concerning the nature and extent of contamination. 

sources of contamination, types of contaminants and 
affected media, known and potential routes of 
migration, and known or potential human and 
environmental receptors. This effort, in addition to 
assisting in identifying locations where sampling is 
necessary, will also assist in the identification of 
potential remedial technologies. Additional information 
for evaluating exposure concerns through the use of 
a conceptual model is provided in the 0 Q 0 
Guidance. An example of a conceptual model is 
provided in Figure 2-2. 

2.2.2.3 Determine the Need for and Implement 
Limited Additional Studies 

If the conceptual understanding of a site is poor and 
the collection of site-specific data would greatly 
enhance the seeping effort, a limited field 
investigation may be undertaken as an interim 
scoping task prior to developing the work plan.' 
Normally, the investigation is limited to easily obtain­
able data, where results can be achieved in a short 
time. Examples of tasks are as follows: 

• Preliminary geophysical investigations 

• Residential, industrial, and agricultural well 
sampling and analysis 

• Measurement of well-water level, sampling (only 
for pre-existing monitoring wells}, and analysis 

• Limited sampling to determine the need for waste 
treatability studies 

• Air monitoring 

• Site mapping 

• Preliminary ecological reconnaissance 

2.2.3 Develop Preliminary Remedial Action 
Alternatives 

Once the existing site information has been analyzed 
and a conceptual understanding of the site is 
obtained, potential remedial action objectives should 
be identified for each contaminated medium (Chapter 
4 presents examples of remedial action objectives) 
and a preliminary range of remedial action alternatives 
and associated technologies should be identified. This 
identification is not meant to be a detailed 
investigation of alternatives. Rather, it is intended to 
be a more general classification of potential remedial 
actions based upon the initially identified potential 
routes of exposure and associated receptors. The 
identification of potential technologies at this stage will 
help ensure that data needed to evaluate them (e.g., 

'The specific procedures for initiating limited field 
investigation will be dependent on the lead agency's 
administrative and contractual requirements. 
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Btu value of wastes to evaluate thermal destruction 
capabilities) can be collected as early as possible. In 
addition, the early identification of technologies will 
allow earlier determinations as to the need for 
treatability studies. 

Technologies that may be appropriate for treating or 
disposing of wastes should be identified along with 
sources of literature on the technologies' 
effectiveness, applications, and cost. Further 
assistance in the investigation of technologies is 
provided in the Technology Screening Guide for 
Treatment of CERCLA Soils and Sludges (U.S. EPA, 
September 1988}. Innovative technologies and 
resource recovery options should be included if they 
appear feasible. 

To the extent practicable, a preliminary list of broadly 
defined alternatives should be developed that reflects 
the goal of presenting a range of distinct, viable 
options to the decision-maker. This list would 
therefore include as appropriate a range of 
alternatives in which treatment that significantly 
reduces the toxicity, mobility, or volume of waste is a 
principal element; one or more alternatives that 
involve containment with little or no treatment; and a 
no-action alternative. The list should be limited to 
only those alternatives that are relevant and carry 
some significant potential for being implemented at 
the site. In this way, the preliminary identification of 
remedial actions will allow an initial identification of 
ARARs and will help focus subsequent data­
gathering efforts. 

Involvement of the various agencies at this time will 
help in identifying remedial alternatives and seeping 
field activities. The development of alternatives is 
described in more detail in Chapter 4 of this 
document. 

2.2.4 Evaluate the Need for Treatability Studies 

If remedial actions involving treatment have been 
identified for a site, then the need for treatability 
studies should be evaluated as early as possible in 
the RifFS process. This is because many treatability 
studies, especially pilot testing, may take several 
months or longer to complete. If a lengthy study is 
required and is not initiated early, completion of the 
FS may be delayed. 

The Initial activities of treatability testing include 
researching other potentially applicable data, 
designing the study, and procuring vendors and 
equipment. As appropriate, these activities should 
occur concurrently with site characterization efforts so 
that if it is determined that a potential technology is 
not feasible, planned treatability activities for this 
technology can be terminated. Chapter 5 provides 
guidance on seeping treatability studies. 

2.2.5 Begin Preliminary Identification of 
ARARs and To Be Considered (TX) 
Information 

A preliminary identification of potential ARARs and 
TBC information in the seeping phase can assist in 
initially identifying remedial alternatives and is useful 
for initiating communications with the support agency 
to facilitate the identification of ARARs. Furthermore, 
early identification of potential ARARs will allow better 
planning of field activities.' Because of the iterative 
nature of the RI/FS process, ARAR identification 
continues throughout the RifFS as a better 
understanding is gained of site conditions, site 
contaminants, and remedial action alternatives. 

ARARs may be categorized as chemical-specific 
requirements that may define acceptable exposure 
levels and therefore be used in establishing 
preliminary remediation goals; as location-specific 
requirements that may set restrictions on activities 
within specific locations such as floodplains or 
wetlands; and as action-specific, which may set 
controls or restrictions for particular treatment and 
disposal activities related to the management of 
hazardous wastes. The document, "CERCLA 
Compliance with Other Laws Manual" (U.S. EPA, 
Draft, May 1988) contains detailed information on 
identifying and complying with ARARs. 

Potential chemical- and location-specific ARARs 
are identified on the basis of the compilation and 
evaluation of existing site data. A preliminary 
evaluation of potential action-specific ARARs may 
also be made to assess the feasibility of remedial 
technologies being considered at this time. In addition 
to federal ARARs, more stringent state ARARs must 
also be identified. Other federal and state criteria, 
advisories, and guidance and local ordinances should 
also be considered, as appropriate, in the 
development of remedial action alternatives. 

For documentation purposes, a list should be 
maintained of potential ARARs as they are identified 
for a site. As the RIIFS progresses, each ARAR will 
need to be defined. The assistance of the appropriate 
support agency should be sought in identifying 
support agency ARARs and confirming their 
applicability or relevance and appropriateness. 

2-9 

2.2.6 Identify Data Needs 

The identification of data needs is the most important 
part of the seeping process. Data needs are identified 
by evaluating the existing data and determining what 
additional data are necessary to characterize the site, 
develop a better conceptual understanding of the site, 

'In addition, compliance with certain environmental statutes 
(e.g., the National Historic Preservation Act) is simplified by 
early consultation with the responsible Federal agency. 
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better define the ARARs, narrow the range of 
remedial alternatives that have been identified, and 
support enforcement activities. 

The need for additional site data is evaluated relative 
to meeting the site-specific RI/FS objectives. In 
general, the RI/FS must obtain data to define source 
areas of contamination, the potential pathways of 
migration, and the potential receptors and associated 
exposure pathways to the extent necessary to: 

• Determine whether, or to what extent, a threat to 
human health or the environment exists 

•Develop and evaluate remedial alternatives 
(including the no-action alternative) 

•Support future enforcement or cost-recovery 
activities 

If additional data are needed, the intended uses of the 
data are identified, strategies for sampling and 
analyses are developed, DQOs are established, and 
priorities are assigned according to the importance of 
the data in meeting the objectives of the RI/FS. 

The possible uses of the data include the following: 

• Monitoring during implementation 

• Health and safety planning 

• Site characterization 

• Risk assessment 

• Evaluating alternatives 

• Determining the PRP 

• Engineering the design of alternatives 

A more complete description of the data uses and 
their appropriate analytical levels (Figure 2-3) can be 
found in the DQO Guidance. 

Setting priorities for data use helps to determine the 
highest level of confidence required for each type of 
data. For example, additional data on soil 
contamination may be necessary for all the uses 
listed above but may be of highest priority for risk 
assessment and evaluation alternatives. Within these 
two use categories, the evaluation of alternatives may 
require a much greater level of confidence in the 
contaminant types and concentrations on site so that 
cost estimates for treatment can be prepared to meet 
or approach the goal of a + 50 percent/-30 percent 
accuracy level. As a result, data needs specifying the 
level of allowable uncertainty would be set for the 
evaluation of alternatives use category and would 
therefore provide an acceptable level of confidence 
for the remaining data uses. 

Sensitivity analyses may be useful in evaluating the 
acceptable level of uncertainty in data. Critical 
parameters in any of the use categories can be varied 
over a probable range of values that were identified in 
the conceptual site model and that determine the 
effect on meeting the RifFS objectives. For example, 
preliminary treatment costs for contaminated soil can 
be calculated for various contaminant types and 
volumes. The sensitivity that contaminant volume and 
type has on treatment cost can be assessed so that 
sufficient site characterization data are collected to 
allow costing of treatment · alternatives during the FS 
using a goal of +50 percent/-30 percent cost 
accuracy. 

In the development of data requirements, time and 
resource constraints must be balanced with the 
desired confidence level of the data. The turnaround 
time necessary for certain analytical procedures may, 
in some cases, preclude achieving the original level 
of confidence desired. 

Likewise, resource constraints such as the availability 
of a laboratory, sampling and analysis equipment, and 
personnel may also influence the determination of 
data requirements. Because of the high cost of 
sampling and analysis for contaminants on the 
hazardous substances list, data acquisition should be 
focused only on the data quality and quantity 
necessary and sufficient to meet the RifFS objectives. 
It is also important to do any necessary logistical 
planning once data needs are identified. For example, 
if it will be necessary to acquire aerial photographs to 
adequately evaluate a site, it should be noted early in 
the process so that the acquisition can begin early. 

2.2.7 Design a Data Collection Program 

Once the level of confidence required for the data is 
established, strategies for sampling and analysis can 
be developed. The identification of sampling 
requirements involves specifying the sampling design; 
the sampling method; sample numbers, types, and 
locations;. and the level of sampling quality control. 
Data may be collected in multiple sampling efforts to 
use resources efficiently, and the level of accuracy 
may increase as the focus of sampling is narrowed. 
The determination of analytical requirements involves 
specifying the most cost-effective analytical method 
that, together with the sampling methods, will meet 
the overall data needs for the RifFS. Data quality 
requirements specified for sampling and analysis 
include precision, accuracy, representativeness, 
completeness, and comparability. 

A description of the methods to be used in analyzing 
data obtained during the Rl should be included in a 
SAP. The level of detail possible in defining the data 
evaluation tasks will depend on the quality of the site 
conceptual model. If the site is well understood, data 
evaluation techniques should be specified and 

2- 10 
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DATA USES ANALYTICAL LEVEL TYPE OF ANALYSIS 

Site Characlerization • Total Organic/Inorganic 
Monitoring During LEVELl Vapor Delection Uling 

Implementation Portable Instruments 

• F'IBid Test Kits 

·-·- .. 

Site Charactarization • Variety of Organics by 

Evaluation of Alternatives GC; lnorganlcs by AA; 

Engineering Design LEVEL II 
XRF 

Monitoring During 
• Tentative ID; Analyte-Implementation 

Specific 

• Dat8ction Umits Vary 
from Low ppm to Low 
ppb 

Rlak Assessment • Organics/lnorganica 

PRP Determination Using EPA Prooedurat1 

Site Charactarization olhar than CLP can be 

Evaluation of Alternatives 
LEVEL Ill Analyta-Specilic 

Engineering Design 
Monitoring During • RCRA Charadaristic 

Implementation Testa 

Risk Assessment • HSL Organlcsllnorganics 
PRP Determlnalion LEVEL IV 

by GCIMS; AA; ICP 
Evaluation of Alternatives 
Engineering Design •Low ppb Detaclion Umit 

• Non-Conventional 
Pararnetars 

Risk Assessment 
PRP Determination LEVELV • Malhod-Speclfic 

Detection Umits 

• Modification of 
Existing Methods 

• Appendix 8 Parameters 

Figure 2·3. Summary of analytical levels appropriate to data uses. 

described. This information is especially important if 
numerical modeling is anticipated. If little existing 
information is available, the task descriptions may be 
very general, since it may not be clear which data 
evaluation techniques will be appropriate. If 
information is lacking, descriptions of potential 
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evaluation techniques could be included, and in 
addition to describing site characterization techniques, 
methods to be used in the risk assessment also 
should be described. 



NL-RBS 000582

2.2.8 Develop a Work Plan 

Tasks to be conducted during the RI/FS should be 
identified and documented in a work plan. Although 
this work plan will constitute the planning through the 
completion of the RI/FS, the level of detail with which 
specific tasks can be described during seeping will 
depend on the amount and quality of existing data. 
Therefore, in situations in which additional data are 
needed to adequately scope the development and 
evaluation of alternatives, emphasis should be placed 
on limiting the level of detail used to describe these 
subsequent tasks and simply noting that the scope of 
these activities will be refined later in the process. 
This will reduce the time needed to prepare and 
review the initial work plan. As the RI/FS process 
progresses and a better understanding of the site is 
gained, these task descriptions can be refined. The 
preliminary descriptions of tasks needed to complete 
the RI/FS should be documented in the work plan and 
can be used as a basis for scheduling and estimating 
the RI/FS budget. 

2.2.9 Identify Health and Safety Protocols 

Protecting the health and safety of the investigative 
team and the general public is a major concern during 
remedial response actions. Workers may be exposed 
to a variety of hazards including toxic chemicals, 
biological agents, radioactive materials, heat or other 
physical stresses, equipment-related accidents, and 
fires or explosions. The surrounding community may 
be at increased risk from unanticipated chemical 
releases, fires, or explosions created by onsite 
activities. In recognition of these concerns, OSHA has 
published regulations that stress the importance both 
of an underlying health and safety program and of 
site-specific safety planning. The following is a list of 
documents that contain regulations pertaining to 
workers at hazardous waste sites: 

• American National Standards, Practices for 
Respiratory Protection (American National 
Standards Institute, 1980) 

• Guidance Manual for Superfund Activities, 
Volumes 1-9 (National Institute for Occupational 
Safety and Health, 1985) 

• Occupational Health Guidelines for Chemical 
Hazards (National Institute for Occupational 
Safety and Health, 1981) 

• Safety Manual for Hazardous Waste Site 
Investigations (U. S. EPA, 1979) 

• Interim Standard Operating Safety Guides (U.S. 
EPA, 1982) 

• Occupational Safety and Health Guidance Manual 
for Hazardous Waste Site Activities 
(NIOSH/OSHA/USCC/USEPA, 1985) 

• NIOSH/OSHA Pocket Guide to Chemical Hazards 
(National Institute for Occupational Safety and 
Health, 1978) 

• National fire Codes (National Fire Protection 
Association, 1981) 

2.2.10 Conduct Community Interviews 

The community relations staff members, which can 
be either lead agency or contractor personnel and 
technical staff, should work together during the 
scoping process so that there is sufficient information 
to conduct community interviews. Community 
relations staff members then meet with the identified 
groups or individuals to gain an understanding of the 
site's history and the community's involvement with 
the site from the community's perspective. The lead 
agency will determine on a site-specific basis the 
type and number of interviews that need to be 
conducted to obtain sufficient information to develop 
an effective community relations plan. The results of 
the interviews should be made available to all 
technical staff members to assist in identifying 
potential waste types and disposal practices, potential 
pathways of contamination, and potential receptors. 
On the basis of an understanding of the issues and 
concerns of the community, the community relations 
history, and the citizens' indicated preferences for 
how they would like to be informed concerning site 
activities, the community relations plan is prepared. 
Plans should provide opportunities for public input 
throughout the remedial planning process as 
appropriate. 

2.3 Deliverables and Communication 

There are several points during the scoping process 
when communication is required between the lead 
agency and its contractor and/or the support agency 
(see Table 2-2). It is especially important that 
discussion and information exchange occur if interim 
actions or limited field investigations are considered 
necessary. For all RIIFSs, it is desirable for the lead 
and support agencies and their contractors to review 
existing data and to agree on the major tasks to be 
conducted at a site. Specific guidance for the timing 
and nature of communications between the lead and 
support agencies is provided in the "Superfund 
Memorandum of Agreement Guidance" (in 
preparation). 

Oeliverables required for all RI/FSs in which field 
investigations are planned consist of a work plan, an 
SAP, a health and safety plan (HSP), and a 
community relations plan (CRP). Although these plans 
usually are submitted together, each plan may be 
delivered separately. Each of these plans is described 
below. 

2- 12 



NL-RBS 000583

2.3.1 Work Plan 

2.3.1.1 Purpose 

The work plan documents the decision and evaluation 
made during the seeping process and presents 
anticipated future tasks. It also serves as a valuable 
tool for assigning responsibilities and setting the 
project's schedule and cost. Information on planning 
work for lead agency staff may be found in the 
Superfund Federal-Lead Remedial Project 
Management Handbook (U.S. EPA, December 1986); 
and the Superfund State-Lead Remedial Project 
Management Handbook (U.S. EPA, December 1986). 
The primary user of the RI/FS work plan is the lead 
agency for the site (usually either the EPA Region or 
the appropriate federal or state agency) and the 
project team that will execute the work. Secondary 
users of the work plan include other groups or 
agencies serving in a review capacity, such as EPA 
Headquarters and local government agencies. The 
work plan is usually made available for public 
comment (often in conjunction with a public meeting) 
and is placed in the Administrative Record. 

2.3.1.2 Preparation 

The work plan presents the initial evaluation of 
existing data and background information performed 
during the scoping process, including the following: 

• An analysis and summary of the site background 
and the physical setting 

• An analysis and summary of previous responses 

• Presentation of the conceptual site model, 
including an analysis and summary of the nature 
and extent of contamination; preliminary 
assessment of human health and environmental 
impacts; and the additional data needed to 
conduct the baseline risk assessment 

• Preliminary identification of general response 
actions and alternatives and the data needed for 
the evaluation of alternatives 

The work plan also defines the scope and objectives 
of RifFS activities to the extent possible. The scope 
of the Rl site characterization should be documented 
in the work plan, with detailed descriptions provided in 
the SAP. Later tasks will usually be scoped in less 
detail, pending the acquisition of more complete data 
about the site. 

The initial work plan is prepared prior to the Rl site 
characterization . 'Because the R 1/FS process is 

' In enforcement cases, PRPs are typically responsible for the 
development of the work plan (See Appendix A). 

dynamic and iterative, the work plan or supplemental 
plans, such as the QAPP and the FSP, can be 
modified during the RifFS process to incorporate new 
information and refined project objectives. The work 
plan should be revised, if necessary, before (1) 
additional iterations of site characterization activities, 
and (2) treatability investigations. On federal-lead 
sites, a work plan revision request (WPRR) is 
submitted for approval of any significant changes to 
the budget schedule, or scope. EPA has found 
technical directive memorandums (TOMs) to be 
useful for decreasing administrative time when the 
proposed work plan changes do not affect the total 
budget or schedule. 

2.3.1.3 Work Plan Elements 

Five elements (Introduction, Site Background and 
Physical Setting, Initial Evaluation, Work Plan 
Rationale, and RifFS Tasks) typically are included in a 
work plan. These elements are described in Appendix 
B. 

Among the elements to be included is the 
specification of RifFS tasks. For federal-lead sites, 
14 standard tasks have been defined to provide 
consistent reporting and allow more effective 
monitoring of RifFS projects. Figure 2-4 shows 
these tasks and their relationship to the phases of an 
RI/FS, and detailed task definitions are included in 
Appendix B. Although RI/FSs that are not federal­
lead projects are not required to use these standard 
tasks, their use provides a valuable project 
management tool that allows for compilation of 
historical cost and schedule data to help estimate 
these tasks during project planning and management. 

Project Management Considerations. Project 
management considerations may be specified in the 
work plan to define relationships and responsibilities 
for selected task and project management items. This 
specification is particularly useful when the lead 
agency is using extensive contractor assistance. The 
following project management considerations may be 
discussed in the work plan: 

• Identification of staff (the lead agency's RPM, the 
PRP's project manager, the contractor, the 
contractor's site manager, and other team 
members) 

• Coordination among the lead agency, the support 
agency, the PRPs and the contractors performing 
the work 

• Coordination with other agencies (Typically, the 
lead agency's RPM is the focus for the 
coordination of all other agency and private 
participation in site activities and decisions.) 

2-1 3 
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Table 2·2. Communication and Deliverables During Scoping 

Potential Methods 
Information Needed Purpose of Information Exchange 

Interim actions (if necessary) For lead agency and contractor to identify actions that will 
abate immediate threat to public health or prevent further 
degradation of the environment; to obtain concurrence of 
support agency 

Meeting 
Tech Memo 
Other 

Limited field investigations (if necessary) For lead agency and contractor to improve focus of Rl and 
reduce time and cost; to obtain concurrence of support 

Meeting 
Tech Memo 
Other agency 

Summary of existing data; field studies 
conducted prior to FS; identification of 
preliminary remedial action alternatives 

For lead agency and contractor to confirm need for field 
studies; for lead agency and contractor to plan data 
collection; to obtain support agency review and 
concurrence 

Meeting 
Tech Memo 
Other 

Documentation of quality assurance (QA) and 
field sampling procedures 

For contractor to obtain lead agency review and approval; 
for lead agency to obtain support agency review and 
comment 

SAP (FSP,QAPP) 

Documentation of health and safety procedures For contractor to obtain lead agency agreement that 
OSHA safety requirements are met 

Health and safety plan 

Documentation of all RifFS tasks For contractor to obtain lead agency review and approval; 
for lead agency to obtain support agency concurrence 

Work plan 

• Coordination of subcontractors, if any, and 
description of health and safety requirements and 
responsibilities 

• Interface for federal-lead projects with the 
Contract Laboratory Program (CLP}, if needed, to 
minimize sampling requirements by use of field 
screening, to schedule analyses well ahead of 
sampling trips, and to accurately complete CLP 
paperwork · 

• Cost control (including a description of 
p~ocedures for contractors to report expenditures) 

• Schedule control (including a description of 
schedule tracking methods and procedures for 
contractors to report activities to the lead agency) 

• Identification of potential problems so that the 
RPM and site manager can develop contingency 
plans for resolution of problems during the RI/FS 

• Evidentiary considerations, if needed, to ensure 
that project staff members are trained with regard 
to requirements for admissibility of the work in 
court 

Cost and Key Assumptions. For federal-lead sites, 
the RI/FS work plan includes a detailed summary of 
projected labor and expense costs,' broken down by 
the 14 tasks listed in Figure 2-3 and described in 
Appendix B, and a description of the key assumptions 
required to make such a cost estimate. During 

'The estimated RI/FS costs prepared by the RPM during the 
scoping process will form the basis for evaluating costs proposed 
by the contractor in the work plan and should help facilitate the 
control of project costs as the RifFS proceeds. Cost estimates 
may not be required for State- and PRP-Iead RIIFSs. 

seeping, more detailed costs typically are provided for 
the Rl site characterization tasks than for later phases 
of the RI/FS. The less-detailed costs may be refined 
as field investigations progress and the nature and 
extent of site contamination is more fully understood. 

RI/FS costs vary greatly among sites and are 
influenced by the following: 

• The adequacy of existing data 

• The size and complexity of the site 

• The level of personnel protection required for 
onsite workers 

• The number and depth of wells required and the 
types of subsurface conditions where wells will be 
installed 

• The number and types of media sampled 

• The number of samples required for each 
medium 

• The need for support of enforcement activities 

• The need for bench- or pilot-scale tests 

Schedule. The anticipated schedule for the RI/FS is 
formulated on the basis of the scope of the project, 
including the identification of key activities and 
deliverable dates. As with cost, the scheduling of 
tasks varies among sites. 

2-1 4 



NL-RBS 000585

REMEDIAL INVESTIGATION 

SITE CHARACTERIZATION 
TREATABILITY 

INVESTIGATIONS • 

Task 3- Field Investigation 

Task 4- Sample Analysis/ 
Validation 

Task 7- Treatability Studies 

J 
SCOPING 

Task 1 - Project 
Planning 

Task 8- Rl Reports 

Task 5 - Data Evaluation 

Task 6- Risk Assessment 

Task 8 - AI Reports 

FEASIBILITY 
STUDY 

DEVELOPMENT AND SCREENING 
OF ALTERNATIVES 

DETAILED 
ANALYSIS 

RI/FS WORK PLAN 
STANDARD TASKS 

TASK TITLE 

1 Project Planning 
2 Community Relations * 
3 F~eld Investigation 
4 Sample Analysis/ 

Validation 
5 Data Evaluation 
6 Risk Assessment 
7 Treatability Study/ 

Pilot Testing 
8 Remediallnvestigation 

Reports 
9 Remedial Alterna-

tives Development/ 
Screening 

1 0 Detailed Analysis of 
Alternatives 

Task 9- Remedial 
Alternatives 
Development/ 
Screening 

11 Feasibility Study 

Task 10 -Detailed 
Analysis of 
Alternatives 

Task 11 - RI/FS 
Reports 

(RifFS) Reports 
12 Post RI/FS Support 
13 Enforcement Support • 
14 Miscellaneous 

Support • 

* Tasks that can 
occur in any Phase 
of the RIIFS 

Flgwe 2·4. A•t.tlonahiD of AIJFS Ta1k1 to Phaaed AIJFS Approach. 
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2.3.1.4 Report Format 

The work plan should include the elements described 
in Appendix B. Table 2-3 provides a suggested 
format. 

Table 2·3. Suggested RliFS Work Plan Format 

Executive Summary 

1. Introduction 

2. Site Background and Setting 

3. Initial Evaluation 

• Types and volumes of waste present 
• Potential pathways of contaminant migration/preliminary 

public health and environmental impacts 
• Preliminary identification of operable units 
• Preliminary identification of response objectives and 

remedial action attematives 

4. Work Plan Rationale 

• DQO needs 
• Work plan approach 

5. RVFS Tasks 

6. Costs and Key Assumptions 

7. Schedule 

B. Project Management 

• Staffing 

• Coordination 

9. References 

Appendices 

2.3.2 Sampling and Analysis Plan (SAP) 

2.3.2.1 Purpose 
The SAP consists of two parts: (1) a quality 
assurance project plan (QAPP) that describes the 
policy, organization, functional activities, and quality 
assurance and quality control protocols necessary to 
achieve DQOs dictated by the intended use of the 
data; and (2) the field sampling plan (FSP) that 
provides guidance for all fieldwork by defining in detail 
the sampling and data-gathering methods to be 
used on a project. The FSP should be written so that 
a field sampling team unfamiliar with the site would be 
able to gather the samples and field information 
required. Guidance for the selection and definition of 
field methods, sampling procedures, and custody can 
be acquired from the Compendium of Superfund Field 
Operations Methods, which is a compilation of 
demonstrated field techniques that have been used 
during remedial response activities at hazardous 
waste sites (U.S. EPA, September 1987, hereafter 
referred to as the Compendium). To the extent 
possible, procedures from this Compendium should 
be incorporated by reference. In addition, the FSP 
and QAPP should be submitted as a single document 
(although they may be bound separately to facilitate 
use of the FSP in the field). These efforts will 

streamline preparation of the document and reduce 
the time required for review. 

The purpose of the SAP is to ensure that sampling 
data collection activities will be comparable to and 
compatible with previous data collection activities 
performed at the site while providing a mechanism for 
planning and approving field activities. The plan also 
serves as a basis for estimating costs of field efforts 
for inclusion in the work plan. 

2.3.2.2 Plan Preparation and Responsibilities 

Timing. A SAP is prepared for all field activities. Initial 
preparation takes place before any field activities 
begin, but the SAP may be amended or revised 
several times during the Rl site characterization, 
treatability investigations, or during the FS as the 
need for field activities is reassessed and rescoped. 

Preparation and Review. EPA, the states, PRPs, or 
the contractors conducting the work should prepare 
SAPs for all field activities performed. The lead 
agency's project officer must approve the SAP. 
Signatures on the title page of the plan usually show 
completion of reviews and approvals. Environmental 
sampling should not be initiated until the SAP has 
received the necessary approvals.' A suggested 
format for a SAP is listed in Table 2-4. 

2.3.2.3 Field Sampling Plan Elements 

The FSP consists of the six elements contained in 
Table 2-4. These elements are described more fully 
in Appendix B. 

2.3.2.4 Quality Assurance Project Plan Elements 

The QAPP should contain 14 elements. These 
elements are listed in Table 2-4 and described in 
Appendix B. The required information for each of the 
elements of a QAPP need not be generated each 
time a QAPP is prepared. Only those aspects of a 
QAPP that are specific to the site being investigated 
need to be explicitly described. If site-specific 
information is already contained in another document 
(e.g., the FSP) it need only be referenced. Similarly, 
any information contained in guidance documents 
such as the DQO Guidance should only be 
referenced and not repeated in the QAPP. 

2.3.3 Health and Safety Plan 

2.3.3.1 Purpose 

Each remedial response plan will vary as to degree of 
planning, special training, supervision, and protective 
equipment needed. The health and safety plan 

'Approval to conduct limited sampling (see Section 2.2.2.3) 
may be given as part of the interim authorization to prepare the 
work plans. 
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Table 2-4. Suggested Fonnat for SAP (FSP and QAPP) 

FSP 

QAPP 

1. Site Background 

2. Sampling Objectives 

3 Sample Location and Frequency 

4. Sample Designation 

5. Sampling Equipment and Procedures 
6. Sample Handling and Analysis 

Trtle Page 

Table of Contents 

1. Project Description 

2. Project Organization and Responsibilities 

3. QA Objectives for Measurement 

4. Sampling Procedures 

6. Sample Custody 

6. Calibration Procedures 

7. Analytical Procedures 
6. Data Reduction, Validation, and Reporting 

9. Internal Quality Control 

1 0. Perfonnance and Systems Audits 

11. Preventative Maintenance 

12. Data Assessment Procedures 

13. Correctwe Actions 

14. Quality Assurance Reports 

prepared to support the field effort must conform to 
the firm's or agency's health and safety program 
which must be in compliance with OSHA. 

The site health and safety plan should be prepared 
concurrently with the SAP to identify potential 
problems early, such as the availability of adequately 
trained personnel and equipment. OSHA requires that 
the plan include maps and a detailed site description, 
results of previous sampling activities, and field 
reports. The plan preparer should review site 
information, along with proposed activities, and use 
professional judgment to identify potentially hazardous 
operations and exposures and prescribe appropriate 
protective measures. Appendix B of the Occupational 
Safety and Health Guidance Manual for Hazardous 
Waste Site Activities (NIOSH/OSHAIUSCG/USEPA, 

1985) provides an example of a generic format for a 
site health and safety plan that could be tailored to 
the needs of a specific employer or site. 

2.3.3.2 Elements of the Health and Safety Plan 

Each site health and safety plan should include, at a 
minimum, the 11 elements described in Appendix B 
of this guidance. The specific information required in 
a site health and safety plan is listed in 29 CFR 
1910.120. 

2.3.3.3 Site Briefings and Inspections 

The OSHA regulation requires that safety briefings be 
held "prior to initiating any site activity and at such 
other times as necessary to ensure that employees 
are apprised of the site safety plan and that it is being 
followed." 

The final component of site health and safety 
planning or informational programs is site auditing to 
evaluate compliance with and effectiveness of the site 
health and safety plan. The site health and safety 
officer or that person's designee should carry out the 
inspections. 

2.3.4 Community Relations Plan 

2.3.4.1 Purpose 

The CRP documents the community relations history 
and the issues of community concern. It should 
describe the techniques that will be needed to 
achieve the objectives of the program. The plan is 
used by community relations staff, but it should also 
be used by federal and state agency technical staff 
members when planning technical work at the site. 

2.3.4.2 Community Relations Plan Elements 

Report preparation methods, the elements contained 
in a CRP, and a recommended format are included in 
Community Relations in Superfund: A Handbook (U.S. 
EPA, Interim, June 1988). This handbook also 
includes useful examples of community relations 
plans. 
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Chapter 3 

Site Characterization 

3.1 Introduction 

During site characterization, the sampling and 
analysis plan (SAP), developed during project 
planning, is implemented and field data are collected 
and analyzed to determine to what extent a site poses 
a threat to human health or the environment. The 
major components of site characterization are 
presented in Figure 3-1 and include: 

• Conducting field investigations as appropriate 

• Analyzing field samples in the laboratory 

• Evaluating results of data analysis to characterize 
the site and develop a baseline risk assessment 

• Determining if data are sufficient for developing 
and evaluating potential remedial alternatives 

Because information on a site can be limited prior to 
conducting an Rl, it may be desirable to conduct two 
or more iterative field investigations so that sampling 
efforts can be better focused. Therefore, rescoping 
may occur at several points in the RI/FS process. 
During site characterization, rescoping and additional 
sampling may occur if the results of field screening or 
laboratory analyses show that site conditions are 
significantly different than originally believed. In 
addition, once the analytical results of samples have 
been received (either from a laboratory or a mobile 
lab) and the data evaluated, it must be decided 
whether further sampling is needed to assess site 
risks and support the evaluation of potential remedial 
alternatives in the FS. At this time, it is usually 
apparent whether the data needs identified during 
project planning were adequate and whether those 
needs were satisfied by the first round of field 
sampling. As discussed in Chapter 4, there are also 
points during the FS when the need for additional field 
studies may be identified. These additional studies, if 
needed, can be conducted during subsequent site 
characterization activities. 

This chapter provides detailed descriptions of those 
activities that may be required during the Rl site 
characterization. As discussed earlier, the complexity 
and extent of potential risks posed by Superfund sites 
is highly variable. Therefore, the lead and support 

agencies will have to decide on a site-specific basis 
which of the activities described in this chapter must 
be conducted to adequately characterize the 
problem(s) and help in the evaluation of remedial 
alternatives. 

3.2 Field Investigation Methods 

Field investigation methods used in Rls are selected 
to meet the data needs established in the seeping 
process and outlined in the work plan and SAP. This 
section provides an overview of the type of site 
characterization data that may be required and the 
investigative methods used in obtaining these data. 
The following sections describe methods for ( 1) 
implementing field activities, (2) investigating site 
physical characteristics, (3) defining the sources of 
contamination, and (4) evaluating the nature and 
extent of contamination. Specific information on the 
field investigation methods described below is 
contained in the Compendium. Sections of the 
Compendium that apply to particular types of field 
investigations are shown in Table 3-1. 

3-3 

3.2.1 Implement Field Activities 

In addition to developing the SAP, fieldwork support 
activities, such as the following, are often necessary 
before beginning fieldwork: 

• Assure that access to the site and any other 
areas to be investigated has been obtained 

•Procure subcontractors such as drillers, 
excavators, surveyors, and geophysicists 

•Procure equipment (personal protective 
ensembles, air monitoring devices, sampling 
equipment, decontamination apparatus) and 
supplies (disposables, tape, notebook, etc.) 

•Coordinate with analytical laboratories, including 
sample scheduling, sample bottle acquisition 
reporting, chain-of-custody records, and 
procurement of close support laboratories or 
other in-field analytical capabilities 

• Procure onsite facilities for office and laboratory 
space, decontamination equipment, and vehicle 
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Data Management 
• Field Procedures 
• Field Measurements 

Data Management 
• Laboratory 

Data Management 
• Analytical Data 

Data Evaluation 
- Risk Assessment 

Draft 
Rl Report 

Figure 3-1. Major components of site characterization. 

maintenance and repair, and sample storage, as 
well as onsite water, electric, telephone, and 
sanitary utilities 

3-4 

Preliminary 
Site 

Characterization 
Summary 

Rescope Investigation ( Repeat 
the Previous Scoplng Steps): 

• Determine New Data Needs 
Revise Sampling Strategies and 
Analytical Support Level (if needed 

·Amend QAPP/FSP, HSP, and 
Work Plan 

Alternative 
Development 

• Provide for storage or disposal of contaminated 
material (e.g., decontamination solutions, 
disposable equipment, drilling muds and cuttings, 
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Table 3·1. Relationship Among Site Characterization Tasks 
and the Compendium 

Applicable Sections and 
Subsections of the Compendium 
of Superfund Field Operations 

Tasks Methods 
Field Investigation 7, 11, 15 

Air 
Biota' 12 

Close support laboratories 5.2, 7, 15 

Rl-derived waste disposal 3.2, 5.2.6.4, 8.1.6.3 

Soil gas 

Support 3, 17, 16, 19, 20 

Well logging 8.1, 8.3 

Mapping and survey 14 

Geophysical 8.4 

Well installation 8.1, 8.5 

Ground water 8.5 

Soil 8.1, 8.2, 8.3 

Source testing 7, 13, 15 

Surface water 10 

Sample analysis 
Fieldwork, close support 5.2, 15 
laboratory 
Data validations 16 

Sample management 4, 5, 6 

Data evaluation 16 

'OSWER is currently developing a Superfund environmental 
evaluation manual that will provide guidance for conducting 
ecological investigations. 

well-development fluids, well-purging water, 
and spill-contaminated materials) 

Since procurement activities can take up to several 
months, they should be initiated as early as possible 
so as not to affect the overall RI/FS schedule. 
Schedule impacts should also be avoided by 
structuring contracts, where possible, such that there 
is no need to reprocure services for subsequent site 
characterization activities. This may be accomplished 
using contract options that are exercised only in the 
event that additional services or facilities are required 
(e.g., basic ordering agreements for well drilling). 

Mobile labs or labs located near the site can often 
reduce the time necessary for completing Rl 
activities. If such quick-turnaround analysis is 
available, it can be used to determine the location and 
type of subsequent sampling that must take place to 
more completely characterize the site. This may also 
alleviate the need to reprocure subcontractors, and 
significantly accelerate the completion of the Rl. If 
such analytical techniques are to be employed, the 

work plan and SAP should allow for decisions on 
subsequent activities to be made in the field with oral 
approval from key management personnel. 

3.2.2 Investigate Site Physical Characteristics 

Data on the physical characteristics of the site and 
surrounding areas should be collected to the extent 
necessary to define potential transport pathways and 
receptor populations and to provide sufficient 
engineering data for development and screening of 
remedial action alternatives. Information normally 
needed can be categorized as surface features 
(including natural and artificial features), geology, 
soils, surface water hydrology, hydrogeology, 
meteorology, human populations, land use(s) and 
ecology. 

3.2.2.1 Surface Features 

Surface features may include facility dimensions and 
locations (buildings, tanks, piping, etc.), surface 
disposal areas, fencing, property lines and utility lines, 
roadways and railways, drainage ditches, leachate 
springs, surface-water bodies, vegetation, 
topography, residences, and commercial buildings. 
Features such as these are usually identified for 
possible contaminant migration and the location of 
potentially affected receptors. Investigation of surface 
features should not be limited to those that are onsite, 
but should include significant offsite features as well. 
Other facilities in the area that are potential 
contributors to contamination should also be 
identified. 

A history of surface features at the site can be 
developed from existing data. As discussed in 
Chapter 2, the data may include historical 
photographs, past topographic surveys, operational 
records, and information obtained during interviews 
with owners, operators, local residents, and local 
regulatory agencies. Review of historical photographs 
is sometimes the most valuable of these methods. 
Aerial photographs are often available from such 
sources as the Environmental Monitoring Support 
Laboratory, Las Vegas (EMSL-LV), the Envi­
ronmental Photographic Interpretation Center (EPIC), 
and the Soil Conservation Service of the U.S. 
Department of Agriculture. 

Existing surface features may be described using 
aerial photography, surveying and mapping, and site 
inspection. Inspection of the site and the surrounding 
areas is normally augmented with photographs. 
Section 14 of the Compendium presents additional 
details on land surveying, aerial photography, and 
mapping. 

3-5 



NL-RBS 000592

3.2.2.2 Geology 

Geology may control or affect the following aspects of 
a site: 

•The depths, locations, and extents of water­
bearing units or aquifers 

• The release of contaminants and their subsequent 
movement 

•The engineering geologic aspects of site 
exploration and remediation 

The investigation of site geology should be tailored to 
ensure the identification of those features that will 
affect the fate and transport of contaminants. For 
example, an understanding of site geology is less 
important at a site at which release of contaminants 
occurs by volatilization to the atmosphere than at a 
site at which contaminants are moving toward the 
water table. 

To understand the geology of a site, one must 
determine the geology of bedrock and of 
unconsolidated overburden and soil deposits. Table 
3-2 summarizes specific information on overburden 
and bedrock geology that may be needed. The 
degrees to which overburden and bedrock geology 
must be understood depend on the geologic 
character of the site area, as well as the physical 
characteristics of the site itself. An understanding of 
regional geologic characteristics is useful in 
determining which aspect of site geology may have 
the greatest influence on the fate and transport of 
contaminants and the use of potential remedial 
technologies. 

In general, an investigation of site geology should 
include the following steps: 

• Determination of regional geology from available 
information 

• Reconnaissance mapping of the area, which may 
include geophysical investigations onsite 

• Subsurface explorations 

The degree to which these steps are undertaken will 
be determined by the degree to which the need to 
evaluate geologic aspects of the site dictates the 
investigations needed in the RI/FS. These 
investigation methods are described in detail in 
Section 8 of the Compendium and summarized in 
Table 3-2. 

3.2.2.3 Soils and the Vadose Zone 

Properties of surface soils and the vadose zone 
influence the type and rate of contaminant movement 
to the subsurface and subsequently to the water 

table. Contaminants that can move through the 
surface soil and into the vadose zone may move 
directly to the water table or they may be partially or 
fully retained within the vadose zone to act as 
continual sources of ground-water contamination. 
Engineering, physical, and chemical properties of soil 
and vadose zone materials can be measured in the 
field or in the laboratory. Table 3-3 summarizes 
typical methods for soil and vadose zone 
investigations. 

3.2.2.4 Surface-Water Hydrology 

Surface-water features may include erosion patterns 
and surface-water bodies such as ditches, streams, 
ponds, and lakes. The transport of contaminants in 
surface-water bodies is largely controlled by flow, 
which in streams is a function of the gradient, 
geometry, and coefficient of friction. A description of 
how flow is measured can be found in Section 1 0 of 
the Compendium. Contaminants have three possible 
modes of transport: (1) sorption onto the sediment 
carried by the flow, (2) transport as suspended solid, 
and (3) transport as a solute {dissolved). The 
transport of dissolved contaminants, which move the 
fastest, can be determined by characterizing the flow 
of the surface water and the contaminant dispersion. 
Sediment and suspended solid transport involve other 
processes such as deposition and resuspension. 
Table 3-4 presents the surface-water information 
that may be required for characterizing sites. 

If potential pathways include surface water, necessary 
data about impoundments may include (1) physical 
dimensions such as depth, area, and volume; (2) 
residence time; and (3) current direction and rates. 
As with impoundments, the direction and velocity of 
lake currents are often highly variable and, as a 
result, are difficult to measure and accurately predict. 
Site mapping will provide much of this information. 
Measurement techniques (which are specified in 
Section 10, Surface Hydrology, of the Compendium) 
include the use of current meters and drogue 
tracking. 

3.2.2.5 Hydrogeology 

Determination of site hydrogeology involves 
identifying geologic characteristics, hydraulic 
properties, and ground-water use, as defined in 
Tables 3-5 and 3-6 and described in Section 8 of 
the Compendium. The determination of site geology 
and hydrogeology can often be incorporated into a 
single investigative program. Regional hydrogeologic 
conditions can be determined from existing 
information; site-specific hydrogeologic conditions 
can be determined using subsurface explorations, 
well installations, and field testing of hydraulic 
properties. Table 3-7 summarizes the typical data 

3-6 
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Table 3·2. Summary of Site Geology Information 
Information Needed Purpose of Rationale 

• Geology of unconsolidated overburden 
and soil deposits 

For both unconsolidated and bedrock 
geology: 

For both unconsolidated and bedrock 
geology: 

• Thickness and areal extent of units 
• Lithology; mineralogy 

• Evaluate the influence of geology on 
water-bearing units and aquifers 

• Determination of regional geology from 
available information 

· Particle size and sorting; porosity • Evaluate 1he inftuence of geology on 
release and movement of contaminants 

Pubfished reports (geologic reports, 
ground-water reports, soil survey 
reports) • Geology of bedrock 

Type of bedrock (igneous. 
metamorphic, sedimentary) 

• Obtain information on the engineering 
geologic aspectS of site remediation State geologic maps 

• Uthology; petrology 
• Structure (folds, faults) 
• Discontinuities Ooints, fractures, 

bedding plants, foliation) 
- Unusual features such as igneous 

intrusive bodies (dikes), lava tubes, 
solution cavities in limestone (karst) 

collected and available analytical methodologies used 
during a hydrogeologic investigation. 

3.2.2.6 Meteorology 

Meteorological data are often required to characterize 
the atmospheric transport of contaminants for risk 
assessment determinations and provide real-time 
monitoring for health and safety issues. 
Representative offsite and site-specific data may be 
obtained using sampling methods outlined in Section 
11, "Meteorology and Air Quality," of the 
Compendium. This publication also discusses data 
requirements for using refined air quality modeling 
and applicable models. Table 3-8 summarizes 
atmospheric investigations. 

3.2.2.7 Human Populations and Land Use 

Information should be collected to identify, 
enumerate, and characterize human populations 
potentially exposed to contaminants released from a 
site. For a potentially exposed population, information 
should be collected on population size and location. 
Special consideration may be given to identifying 
potentially sensitive subpopulations (e.g., pregnant 

USGS topographic quadrangle maps 
Descriptions of regional geology from 
previous reports of site investigations 

• Site reconnaissance mapping 
• Field mapping of surficial soil and 

overburdewn units, bedrock outcrops, 
surface water drainage, springs, and 
seeps 

• Analyses of aerial photography or 
other remo~e imagery 

• Surface geophysics 

• Subsurface explorations 
• Test borings or core borings (with or 

without sampling) 
- Test pits and trenches 
- Description and logging of subsurfac~:~ 

geologic materials 
• Sample collection for laboratory 

analyses of physical properties and 
mineral content 

• Borehole geophysics 

women, infants} to better facilitate the characterization 
of risks posed by contaminants exhibiting specific 
effects (e.g., mutagens, teratogens). Census and 
other survey data may be used to identify and 
describe the population potentially exposed to 
contaminated media. Information may also be 
available from U.S. Geological Survey maps, land use 
plans, zoning maps, and regional planning authorities. 

Data describing the type and extent of human contact 
with contaminated media also are needed,' including: 

• Location and use of surface waters 
Drinking water intakes and distribution 

Recreational (swimming, fishing} areas 

- Connection between surface-water bodies 

•Local use of ground water as a drinking-water 
source 

Number and location of wells 

'In some situations, information may be available from the 
ATSDR if they previously have conducted health consultations. 
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Table 3-5. Aspects of Site Hydrogeology 

• Geologic aspects 
- Type of water-bearing unit or aquifer (overburden, 

bedrock) 

- Thickness, areal extent of water-bearing units and 
aquifers 

- Type of porosity (primary, such as intergranular pore space, 
or secondary, such as bedrock discontinuities or solution 
cavities) 

- Presence or absence of impermeable units or confining 
layers 

Depths to water table; thickness of vadose zone 

• Hydraulic aspects 
Hydraulic properties of water-bearing unit or aquifer 
(hydraulic conductivity, transmissivity, storativity, porosity, 
dispersivity) 

Pressure conditions (confined, unconfined, leaky confined) 
Ground-water flow directions (hydraulic gradients, both 
horizontal and vertical), volumes (specific discharge), rate 
(average linear velocity) 
Recharge and discharge areas 
Ground-water or surface water interactions; areas of 
ground-water discharge to surface water 
Seasonal variations of ground-water conditions 

• Ground-water use aspects 
Identify existing or potential aquifers 
Determine existing near-site use of ground water 

Table 3-6. Features of Ground-Water Systems 

• Components of Ground-Water Systems 
- Unconfined aquifers 
- Confining beds 
- Confined aquifers 
- Presence and arrangement of components 

• Water-bearing openings of the dominant aquifer 
- Primary openings 
- Secondary openings 

• Storage and transmission characteristics of the dominant aquifer 
- Porosity 
- Transmissivity 

• Recharge and discharge conditions of the dominant aquifer 

• Human use or access to the site and adjacent 
areas 

- Residential 

- Commercial 

Recreational use 

• Location of population with respect to site 

- Proximity 

Prevailing wind direction 

Information on expected land use, as well as current 
land use, is desirable. Available population growth 
projections, land use plans, and zoning maps can 
help develop expected exposure scenarios. This 
information may be obtained from zoning boards, the 
census bureau, regional planning agencies, and other 
local governmental entities. 

3.2.2.8 Ecological Investigations 

Biological and ecological information collected for use 
in the baseline risk assessment aids in the evaluation 
of impacts to the environment and also helps to 
identify potential effects with regard to the 
implementation of remedial actions. The information 
should include a general identification of the flora and 
fauna associated in and around the site with particular 
emphasis placed on identifying sensitive 
environments, especially endangered species and 
their habitats and those species consumed by 
humans or found in human food chains. Examples of 
sensitive environments include wetlands, flood plains, 
wildlife breeding areas, wildlife refuges, and specially 
designated areas such as wild and scenic rivers or 
parks. 

Depending on the specific circumstances, data may 
be needed for species that have key ecological 
functions in particular ecosystems, such as primary or 
secondary producers, decomposers, scavengers, 
predators, or species that occupy key positions in the 
food chains of humans or other species. 
Bioaccumulation data on food chain organisms, such 
as aquatic invertebrates and fish, may be particularly 
important to both environmental risk and human risk 
assessment. 'Data gathered through biological 
assessment techniques {e.g., bioassays and/or field 
monitoring) may be useful In situations where there 
are complex mixtures, incomplete toxicity information, 
and/or unidentified or unmeasured compounds. The 
Natural Resources Trustees for the site should be 
contacted to determine if other ecological data are 
available that may be relevant to the investigation. A 
summary of environmental information that may be 
needed and potential collection methods is provided 
in Table 3-9. 

Prudent judgment on the part of the site managers is 
required to ensure that only relevant data that will aid 
in evaluating potential ecological risk and/or potential 
remedial actions are collected. Because human health 
risks may be more substantial than ecological risks, 
and the mitigative actions taken to alleviate risks to 
human health are often sufficient to mitigate potential 
ecological risks as well, extensive ecological 
investigations may not be required for many sites. 

'Ecological Information collected to aid in the assessment of risk 
to humans exposed through food chain contamination should 
be used in accordance with the Superfund Public Health 
Evaluation Manual (U.S. EPA, October 1986). 
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Tlble 3•7. Summary of Gn)und-Water Information 

lnfonnalion Needed 

Ground·Waler 0ccuiT8f1C8: 
• Aquifer boundaries and locations 

• Aquifer ability to transmit water 

Ground-Water Movement 
• Direction of flow 

Purpose or Rationale 

Define flow limits and degree of aquifer 
conf1081T1811t 
Determine potential quantilies and rates for 
treatment options 

Collection Methods 

Primary Secondary" 

Existing literature, water resource adases Installation ol wells and piezometers 
(single level or multilevel) 

Pumping and injectiOn tests of monitor Ground·water level measurements 
wells (over lime to monitor seasonal variations) 

Instrument survey of wells for calculation 
of ground-water elevations 
Borehole and surface geophysics 

Identify most likely pathways of contaminant Existing hydrologic literature Water level measurements in moni\or 
wells migration 
Testing of hydraulic properties using slug 
tests, tracer tests, and pump tests 
(short· or long-duration, single or 
multiple well) 
Elevation contours of water table or 
potentiometric surface 
Analytical calculations of flow directions 
and rates 
Computer generated simulations of 
ground-water flow and contaminant 
transport (using analytical or numerical 
methods) 

• Rate of flow Determine maximum potential migration rate Existing hydrologic literature 
and dispersion of contaminants 

Generation of site water balance 
Hydraulic gradient, permeability, and 
effective porosity from water level 
contours, pump test results, and 
laboratory analyses 

Ground· Water Recharge/Discharge: 
• Location of recharge/discharge areas Determine mtercepllon points lor withdrawal Existing srte data, hydrologic literature, 

• Rate 

Ground-Water Quality: 
• pH, total dissolved solids, salinity, 

specifiC contammant concentrations 

options or areas of capping site inspection 

Determine variability of loading to treatment Existing literature 
options 

Determine exposure via ground water; Existing site data 
define contaminant plume lor evaluation of 
interception methods 

"May be approptiale if detailed information is requited or if it is the only method due to a lack of published data. 

Compars10n of water levels in 
observation wens, piezometers, lakes, 
and streams 
Field mapping of ground-water recharge 
areas (losing streams, interslream areas) 
and ground-water discharge to surface 
water (gaining streams, seeps, and 
springs) 

Water-balance calculations aided by 
geology and soil data 

Analysis of ground-water samples from 
observation wells, geophysics 
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Table 3-8. Summary of Abnospheric Information 

Information Needed 

Local Climate: 

oPreclpltatlon 

oTemperature 

o Wind speed and direction 

o Presence of Inversion layers 

Weather Extremes: 

o storms 

o Floods 

o Winds 

Release Characteristics: 

o Direction and speed of plume 
movement 

o Rate, amount, temperature of 
release 

o Relative densities 

Purpose or Rationale 

Define recharge, aeolian ero­
sion, evaporation potential, 
effect of weather patterns on 
remedial actions, area of 
deposition of particulates 

Determine effect of weather 
extremes on selection and 
timing of remedial actions, 
and extremes of depositional 
areas 

Determine dispersion 
characteristics of release 

Collection Methods 

Primary 

National Climate Center (NCC) 
of National Oceanic and 
Atmospheric Administration; 
local weather bureaus 

NCC; State emergency planning 
offices; Federal Emergency 
Management Agency flood insurance 
studies 

Information from source 
facility, weather services, 
air monitoring services 

Secondary 

Onsite measurements and 
observations 

Onsite measurements 
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The use of a review committee comprised of 
individuals experienced in conducting ecological 
inves.tigations is encouraged to provide design, 
planmng, and oversight for these investigations and to 
follow through to the selection of an environmentally 
sound remedy. Section 12 of the Compendium 
addresses environmental information that may be 
needed and potential collection methods. 

3.2.3 Define Sources of Contamination 

Sources of contamination are often hazardous 
substances contained in drums, tanks, surface 
impoundments, waste piles, and landfills. In a 
practical sense, heavily contaminated media (such as 
soils) may also be considered sources of 
contamination, especially if the original source (such 
as a leaking tank) is no longer present on the site or 
is no longer releasing contaminants. 

Source characterization involves the collection of data 
describing (1) facility characteristics that help to 
identify the source location, potential releases, and 
engineering characteristics that are important in the 
evaluation of remedial actions; (2) the waste 
characteristics, such as the type and quantity of 
contaminants that may be contained in or released to 
the environment; and (3) the physical or chemical 
characteristics of hazardous wastes present in the 
source. Key source characterization data are 
summarized in Table 3-10. 

The location and type of existing containment should 
be determined for all known sources. In addition, 
where the hazardous substance remains in 
containment vessels, the integrity of the containment 
structure should be determined so that the potential 
for release and its magnitude can be evaluated. This 
determination is especially important for buried drums 
or tanks, because corrosion may be rapid. These 
data, as well as the data identified in Table 3-10 
may be obtained largely through site inspections: 
mapping, remote sensing, and sampling and analysis. 
The waste type should be determined for each 
source. If available waste manifests or facility records 
can be reviewed, the industrial processes that 
resulted in generation of the waste should be 
determined and the types of contaminants usually 
present in the process waste identified. Often, 
sources are sampled and analyzed for contaminants 
found on the Target Compound List (TCL) (formerly 
the Hazardous Substances List) or other lists such as 
those developed for RCRA'. Quantities of wastes 
may be estimated for each waste type either from 
verifiable inventories of containerized wastes from 
sampling and analysis; or from physical dimensions of 
the source. Section 13 of the Compendium and 

'Guidance on determining whether wastes are RCRA-Iisted or 
characteristic wastes can be found in the CERCLA 
Compliance with Other Laws Manual (U.S. EPA, May 1988). 

Characterization of Hazardous Waste Sites - A 
Methods Manual, Volume II (U.S. EPA, April 1985) 
describe methods suitable for sampling and analysis. 

It may be possible to determine the location and 
extent of sources and the variation of materials within 
a waste deposit by nonchemical analysis. 
Methodologies for this determination, which are 
described in Section 8 of the Compendium, include 
geophysical surveys. A variety of survey techniques 
(e.g., ground-penetrating radar, electrical resistivity, 
electromagnetic induction, magnetometry, and 
seismic profiling), can effectively detect and map the 
location and extent of buried waste deposits. Aerial 
photography and infrared imagery can aid in defining 
sources through interpretation of the ecological 
effects that result from stressed biota. However, all of 
these geophysical methods are nonspecific, and 
subsequent sampling of the sources will probably be 
required to provide the data for evaluation of source 
control measures at the site. 

3.2.4 Determine the Nature and Extent of 
Contamination 

The final objective of the field investigations is to 
characterize the nature and extent of contamination 
such that informed decisions can be made as to the 
level of risk presented by the site and the appropriate 
type(s) of remedial response. This process involves 
u~ing the information on source location and physical 
stte data (e.g., ground-water flow directions, over 
land flow patterns) to give a preliminary estimate of 
the locations of contaminants that may have migrated. 
An iterative monitoring program is then implemented 
so that, by using increasingly accurate analytical 
techniques, the locations and concentrations of 
contaminants that have migrated into the environment 
can be documented. 

The sampling and analysis approach that should be 
used is discussed in Section 4.5.1 of the D Q 0 
Guidance. In short, the approach consists of, where 
appropriate, initially taking a large number of samples 
using field screening type techniques and then, based 
on the results of these samples, taking additional 
samples - to be analyzed more rigorously - from 
those locations that showed the highest 
concentrations in the previous round of sampling. The 
final step is to document the extent of contamination 
using an analytical level that yields data quality that is 
sufficient for the risk assessment and the subsequent 
analysis and selection of remedial alternatives. 

At hazardous waste sites the nature and extent of 
contamination may be of concern in five media: 
ground water, soil, surface water, sediments, and air. 
The rf!ethodologies for conducting sampling and 
analysts for each of these media are discussed 
below. More detailed descriptions of the investigation 

3- 13 
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Table 3·9. Summ~~ry ot Ecologlcallntormauan 

Infomatlon Heeded . 
for Publlc Health EYaluatlon 

Land Use Characteristics 

Mater Use Characteristics 

Purpose or Rfttionale 

Dete~ine if terrestrial 
~nviron.ent could result in 
hullan exposurt', e.q., 
throuqh hunting or use of 
agricultural land 

Dete~ine 1f aquatic 
environ.ent ooul4 result in 
lnalan exposure, e.g., 
through fishing or other 
recreational water activities 

Inforaation Heeded for Environ.ental EYaluatlon 

Ecosystf!ll C~ts and 
Characteristics 

Critical Habitats 

Blooontaainatlon 

. 
Dete~lne potentially 
affecte4 ecosysta.s; 
dete~lne presence of 
endangered species 

Deterwine the arPII on or near 
a site to be protecte4 4uring 
rf!lle4iatlon 

Detentlne observable lllpac:t 
of contuinants 

Collection Methods 

Ground and aerial survey llftPSi 
slte survE'J 

Hater resource aqency reportsf 
site survP.ys 

Records of area plants and 

anblal surveJS, survey of 
plants and anblals on or near a 
siteJ survey of a site or area 
photographs 

Recor4s of site enviro~~~~ent 

Records of site enYirollllent 

Secondag 

Ground and aerial surveys 

Ground surveys and sa.ple 
collection 

Ground and water survPys 

Sa~linq and analysis 
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Table 3·10. Summary of Source InformatiOn 

Information Needed 

Facility Characteristics: 

o Source location 

o Type of vaste/che.ical 
contai~~~~ent 

o Inteqrlty of waste/ch-ical 
contaiment 

o Drainage control 

o F.ngineeered structures 

o Site security 

o Known 4ischarqe points 
(outfalls, stacks) 

Purpose or Rationale 

Locate abovc-qround and 
subsurfaC@ conta.inant 
sources 

Deter.ine potential reaedies 
for releases 

Dete~ine probability of 
release and ti~lng of 
response 

~teraine probability of 
release to surface water 

Identify possible conduits 
for aigratlon or Jnterference 
with r~lal actions 

Deteraine potential for 
exposure by direct contact; 
•ay dictate response 

Deteraine potnts of 
accidental or intP.ntional 
discharge 

Collection Methods 
Pril•arr 

Site inspPCtlon facility 
records, archival photos 

Site inspection 

Site Inspection 

Site inspection; topographic 
11aps 

Site inspection; facility 
records 

Site inspection 

Site inspection; facility 
records 

Secondary 

Re.ote sensinq, sa~pllnq, and 
analysis 

Raote sensing 

Sa.pling and analysis; 
nondestructiY~ testing 

Reaote sensing 
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-(7.1 

Table 3·10. Continued 

Inforaetion Needed 

o Mapping and surveying 

Waste Characteristics: 

0 Type 

o Quant! tles 

o Cheaical and physical 
properties 

o Concentrations 

Purpose or Rationale 

Locate existlnq structures 
and obstructions for 
alternatives evaluation, site 
features, and topography 

Detemine contuinants for 
exposure assessments and for 
treatMent options 

Detemtne .aqnitude of 

potential releases 

Deteraine environmental 
.ability, persist~nce, and 
effects~ detemine 
parameters for develQPDent 
and evaluation of 
alternatives 

Determine quantities and 
concentrations potentially 
releas~ to environmental 
pathways 

Collection Methods 
Prillary 

Existinq ups (USGS, county, 
land devel~ent) 

Site 1nspectionJ waste 
unlfests 

Site inspection 

Site inspection, handbooks, 
CHDrrREC/OHMTADS, Chsical 
Inforaatlon Service (CIS), 
and facility records 

Site inspection 

Secondary 

Re.ote sensing: surveying 

Sampling and analysis 

Sa.pling and analysisJ 
geophysical surveys 

Sampling and analysis 

Sampling and analysis 
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process can be found in the DQO Guidance and the 
Compendium. 

3.2.4.1 Ground Water 

The nature and extent of ground-water 
contamination should be evaluated both horizontally 
and vertically. On the basis of geologic and 
hydrogeologic investigations, it should be determined 
if contamination of an aquifer(s) is possible and if 
such contamination could potentially affect human or 
environmental receptors. Following this, a ground· 
water monitoring program may need to be 
implemented, concentrating the placement of wells in 
the direction of ground-water flow, in aquifers 
subject to contamination, and in places where they 
would indicate an existing or future threat to receptor 
populations. However, because of the uncertainties 
associated with subsurface migration, identifying 
background levels, and determining if there is a 
contribution from other sources, sampling should also 
be conducted in the area perceived to be upgradient 
from the contaminant source. 

Because of the significant investment necessary to 
drill new wells and the resulting limited number of 
samples, neither Level I nor field-screening 
techniques are appropriate for analysis of ground 
water, other than to possibly better define chemical 
analysis parameters. Geophysical techniques can be 
useful in identifying the location of plumes and 
thereby assisting in the location of monitoring wells. 
However, geophysical techniques are subject to 
influences from external factors and are not 
appropriate at all sites. Therefore, care must be taken 
in employing these methods, and their results should 
always be confirmed with analytical sampling. Specific 
guidance on conducting ground water sampling 
investigations and response activities can be found in 
the Compendium, the DQO Guidance, and the 
"Guidance on Remedial Actions for Contaminated 
Ground Water at Superfund Sites" (U.S. EPA, Draft, 
August 1 988). 

3.2.4.2 Soil 

As with ground-water sampling, the intent of soil 
sampling is to characterize and estimate the limits of 
existing soil contamination. Field-screening 
techniques (e.g., soil gas analysis, mobile laboratories 
for target compounds) can be useful for directing soil 
sampling into areas of greatest contamination or "hot 
spots." If existing information provides no basis .tor 
predicting where hot spots might occur, samphng 
locations can be chosen in a grid pattern of 
appropriate size such that investigators can be 
confident that areas of high concentration have been 
located. Often, especially if soil has been 
contaminated as a result of overland flow of 
contaminants from defined sources, sampling can be 

concentrated in those areas that, either through 
topography or evidence such as drainage channels, it 
is most likely that contaminants have been deposited. 
As with ground water, soil contamination should be 
documented in both vertical and horizontal directions. 
This approach will help determine both areas of 
contamination and background concentrations. Soils 
to be analyzed usually can be obtained by hand, 
allowing many samples to be taken and initially 
analyzed with instruments such as a photoionization 
detector. Results of field screening can then be used 
to determine which samples should be further 
analyzed using more rigorous methods. 

3.2.4.3 Surface Water 
Leachate from contaminant sources or discharge of 
contaminated ground water can result in the 
contamination of surface waters. Surface-water 
sampling locations should be chosen at the perceived 
location(s) of contaminant entry to the surface water 
and downstream, as far as necessary, to document 
the extent of contamination. As with soil, the relative 
ease of obtaining samples allows many samples to be 
taken and analyzed using field screening methods, a 
subset of which can be chosen for more rigorous 
analysis. 

Contamination of surface water is sometimes the 
result of an incidental release of contaminants such 
as the overflowing or breach of a surface 
impoundment. In these cases, it is not likely that 
routine surface water sampling will show 
contamination that has or may occur. Therefore, to 
document whether such releases occur, sampling 
should be conducted during or following periods of 
heavy rainfall when possible. 

3.2.4.4 Sediments 

A potentially more serious and common problem 
associated with surface water is the contamination of 
sediments. Whereas contamination in surface water 
tends to become diluted or transformed as it travels 
downstream, contaminants deposited in 'sediments 
tend to remain in place. It is therefore important to 
monitor for sediment contamination if it is suspected 
that surface water has been contaminated. 

The choice of sampling locations for sediments is 
similar to the criteria applied to surface-water 
sampling. Field-screening techniques can be useful 
in defining areas of contamination. However, it should 
be noted that sediment contamination often consists 
of inorganics and/or nonvolatile organics for which 
field screening techniques are not as applicable. 
Therefore, in designing a sampling program, 
consideration of the contaminants of concern is very 
important. 

3-17 
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3.2.4.5 Air 

Volatilization of organics and em1ss1ons of airborne 
particulates can be a concern at hazardous waste 
sites. For sites at which it appears that air emissions 
are a problem (e.g., surface impoundments containing 
volatile organics, landfills at which there is evidence 
of methane gas production and migration}, an air 
emissions monitoring program should be undertaken. 
A field-screening program is recommended to 
determine if there is an air pollution problem, both for 
volatile organics and fugitive dust emissions. Because 
of the highly variable nature of air emissions from 
hazardous waste sites, consideration of 
meteorological conditions at the time of sampling is 
essential for the proper documentation of potential air 
pollution. 

3.2.5 Additional Site Characterization 

In some situations, additional site information may be 
required to refine our understanding of the site and 
better eva I uate specific remedial alternatives. 
Examples include: 

• Better delineation of contaminated areas and 
depths of contamination so that quantities of 
contaminated media to be processed can be 
calculated more accurately 

• Characteristics of the media that would affect the 
feasibility of the remedial alternative, such as soil 
permeability for soil-vapor extraction 

• Pertinent site characteristics not discovered 
earlier in the initial site characterization effort 

Before additional site characterization is initiated, the 
QAPP/FSP should be reviewed and modified as 
appropriate to guide the collection of additional site 
data. In addition, site data collected and evaluated as 
part of the initial Rl site characterization should be 
reviewed and compared to the data needs identified 
for conducting the detailed analysis of alternatives. 
Reviewing data needs during the preplanning step is 
also useful in predicting the necessary number of 
samples and types of analyses required. 

3.3 Laboratory Analyses 
Data that will be used as the basis for decision­
making requires that the analysis of samples in 
laboratories meets specific QA/QC requirements. To 
meet these requirements, federal- or state-lead site 
investigations have the option of using mobile 
laboratories; the CLP, which is established by EPA: or 
a non-CLP laboratory that meets the DQOs of the 
site investigation.' 

'The type of laboratory analyses that will be utilized for a 
PRP-lead RifFS may also include any of those 6sted above, 
if approved by the RPM (See Appendix A). 

The CLP provides analytical services through a 
nationwide network of laboratories under contract to 
EPA. The lead agency chooses whether or not to use 
a CLP laboratory on the basis of available CLP 
capacity and the analytical requirements that meet the 
DQOs. If the CLP is not used, a laboratory may be 
procured using standard bidding procedures. 

Under the CLP, the majority of analytical needs are 
met through standardized laboratory services 
provided by Routine Analytical Services (RAS). The 
RAS program currently provides laboratory services 
for the analysis of organics and inorganics in water or 
solid samples. Other specialized types of analysis not 
yet provided by standardized laboratory contracts may 
be scheduled on an as-needed basis under the 
special analytical services (SAS) program. The SAS 
program is designed to complement the RAS program 
by providing the capability for specialized or custom 
analytical requirements. If an analytical need is not 
ordinarily provided by routine analytical services 
(FWS}, a specific subcontract can be awarded under 
the SAS program to meet a particular requirement. 

The decision whether to use mobile laboratories or a 
CLP or non-CLP laboratory should be based on 
several factors including the analytical services 
required, the number of samples to be analyzed, the 
desired turnaround time, and the anticipated 
turnaround time of the laboratory at the time samples 
are to be sent. Mobile or non-CLP laboratories 
located close to the site may be the best choice 
when fast turnaround of analytical results is required 
to meet specific sampling objectives or would result in 
a significant reduction of the overall RI/FS schedule. 
To facilitate the most efficient completion of the Rl, 
mobile or non-CLP laboratories can be used to 
initially document the nature and extent of 
contamination. Selected duplicate samples can be 
sent to CLP laboratories to confirm and validate the 
analytical results from the mobile or non-CLP 
laboratories. This process assists in the timely 
completion of the Rl and the initiation of FS activities, 
while still ensuring that legally defensible data are 
available for decision-making and potential cost­
recovery actions. 

If a non-CLP laboratory is used, analytical protocols 
need to be specified in the bid packages sent to 
laboratories that are under consideration. For 
federal-lead sites, laboratories receiving invitations 
to bid have usually been approved by the EPA 
Regional QA representative. For state-lead sites at 
which non-CLP laboratories are used, the laboratory 
usually subcontracts with the prime contractor when 
the project is initiated. 

Section 5 of the Compendium presents the details of 
procedures for the use of CLP laboratories and non­
CLP laboratories. The User's Guide to the Contract 
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Laboratory Program (U.S. EPA, December 1966) also 
presents procedures for use of the CLP. 

3.4 Data Analyses 
Analyses of the data collected should focus on the 
development or refinement of the conceptual site 
model by presenting and analyzing data on source 
characteristics, the nature and extent of 
contamination, the contaminated transport pathways 
and fate, and the effects on human health and the 
environment. Data collection and analysis for the site 
characterization is complete when the DQOs that 
were developed in scoping (including any revisions 
during the Rl) are met, when the need (or lack 
thereof) for remedial actions is documented, and 
when the data necessary for the development and 
evaluation of remedial alternatives have been 
obtained. The results of the Rl typically are presented 
as an analysis of site characteristics and the risk 
associated with such characteristics (i.e., the baseline 
risk assessment). 

3.4.1 Site Characteristics 

The evaluation of site characteristics should focus on 
the current extent of contamination and estimating the 
travel time to, and predicting contaminant 
concentrations at, potential exposure points. Data 
should be analyzed to describe (1) the site physical 
characteristics, (2} the source characteristics, (3) the 
nature and extent of contamination, and (4) the 
important contaminant fate and transport 
mechanisms. 

3.4.1.1 Site Physical Characteristics 

Data on site physical characteristics should be 
analyzed to describe the environmental setting at the 
site, including important surface features, soils, 
geology, hydrology, meteorology, and ecology. This 
analysis should emphasize factors important in 
determining contaminant fate and transport for those 
exposure pathways of concern. For example, if 
migration of contamination in ground water is of 
concern, these factors may include the properties of 
the unsaturated zone, the rate and direction of flow in 
the aquifer(s), and the extent of subsurface systems. 

3.4.1.2 Source Characteristics 

Data on source characteristics should be analyzed to 
describe the source location; the type and integrity of 
any existing waste containment; and the types, 
quantities, chemical and physical properties, and 
concentrations of hazardous substances found. The 
actual and potential magnitude of releases from the 
source and the mobility and persistence of source 
contaminants should be evaluated. 

3.4.1.3 The Nature and Extent of Contamination 

An analysis of data collected concerning the study 
area should be performed to describe contaminant 
concentration levels found in environmental media in 
the study area. Analyses that are important to the 
subsequent risk assessment and subsequent 
development of remedial alternatives include the 
horizontal and vertical extent of contamination in soil, 
ground water, surface water, sediment, air, biota, and 
facilities.'Spatial and temporal trends in 
contamination may be important in evaluating 
transport pathways. Data should be arranged in 
tabular or graphical form for clarity. Figure 3-2 
shows an example of how the extent of soil and 
ground-water contamination can be represented in 
terms of excess lifetime cancer risk. Similar figures 
can be prepared showing concentrations rather than 
risk values. 

3.4.1.4 Contaminant Fate and Transport 

Results of the site physical characteristics, source 
characteristics, and extent of contamination analyses 
are combined in the analyses of contaminant fate and 
transport. If information on the contaminant release is 
available, the observed extent of contamination may 
be used in assessing the transport pathway's rate of 
migration and the fate of contaminants over the 
period between release and monitoring. Contaminant 
fate and transport may also be estimated on the basis 
of site physical characteristics and source 
characteristics. 

Either analysis may use analytical or numerical 
modeling. While field data generally best define the 
extent of contamination, models can interpolate 
among and extrapolate from isolated field samples 
and can interpret field data to create a more detailed 
description. Models also can aid the data reduction 
process by providing the user with a structure for 
organizing and analyzing field data. 

Models applicable to site characterization can be 
grouped according to their relative accuracy and their 
ability to depict site conditions. Simplified models 
(e.g., analytical and semianalytical models} can 
quantitatively estimate site conditions with relatively 
low accuracy and resolution. Typically, they provide 
order-of-magnitude estimates and require that 
simplified assumptions be made regarding site 
conditions and chemical characteristics. 

More detailed numerical models (e.g., numerical 
computer codes) provide greater accuracy and 
resolution because they are capable of representing 

'Cross-media contamination should be considered (e.g., 
potential for contaminated soils to act as a source for ground­
water contamination due to leaching from the soil). 
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spatial variations in site characteristics and irregular 
geometries commonly found at actual sites. These 
models can also represent the actual configuration 
and effects of remedial actions on site conditions. 
Detailed mathematical models are sometimes 
appropriate for investigations in which detailed 
information on contaminant fate and transport is 
required. 

Models also are useful for screening alternative 
remedial actions and may be used for a detailed 
analysis of alternatives. Deciding whether analytical or 
numerical models should be used and selecting 
appropriate models for either the remedial 
investigation or the feasibility study can be difficult. 
Modeling may not be needed if site conditions are 
well understood and if the potential effectiveness of 
different remedial actions can be easily evaluated. In 
selecting and applying models, it is important to 
remember that a model is an artificial representation 
of a physical system and is only one way of 
characterizing and assessing a site. A model cannot 
replace, nor can it be more accurate than, the actual 
site data. Additional information on determining 
contaminant fate and transport is provided in the 
"Superfund Exposure Assessment Manual" (U.S. 
EPA, April1988). 

3.4.2 Baseline Risk Assessment 

3.4.2.1 General Information 

Baseline risk assessments provide an evaluation of 
the potential threat to human health and the 
environment in the absence of any remedial action. 
They provide the basis for determining whether or not 
remedial action is necessary and the justification for 
performing remedial actions. The baseline risk 
assessment will also be used to support a finding of 
imminent and substantial endangerment if such a 
finding is required as part of an enforcement action. 
Detailed guidance on evaluating potential human 
health impacts as part of this baseline assessment is 
provided in the Superfund Public Health Evaluation 
Manual (SPHEM) (U.S. EPA, October 1986).' 
Guidance for evaluating ecological risks is currently 
under development within OSWER. 

In general, the objectives of a baseline risk 
assessment may be attained by identifying and 
characterizing the following: 

Toxicity and levels of hazardous substances 
present in relevant media (e.g., air, ground water, 
soil, surface water, sediment, and biota) 

'This guidance is currently undergoing revision. 

• Environmental fate and transport mechanisms 
within specific environmental media such as 
physical, chemical, and biological degradation 
processes and hydrogeological conditions 

• Potential human and environmental receptors 

• Potential exposure routes and extent of actual or 
expected exposure 

•Extent of expected impact or threat; and the 
likelihood of such impact or threat occurring (i.e., 
risk characterization) 

• Level(s) of uncertainty associated with the above 
items 

The level of effort required to conduct a baseline risk 
assessment depends largely on the complexity of the 
site. The goal is to gather sufficient information to 
adequately and accurately characterize the potential 
risk from a site, while at the same time conduct this 
assessment as efficiently as possible. Use of the 
conceptual site model developed and refined 
previously will help focus investigation efforts and, 
therefore, streamline this effort. Factors that may 
affect the level of effort required include: 

•The number, concentration, and types of 
chemicals present 

• Areal extent of contamination 

• The quality and quantity of available monitoring 
data 

•The number and complexity of exposure 
pathways (including the complexity of release 
sources and transport media) 

• The required precision of sample analyses, which 
in turn depends on site conditions such as the 
extent of contaminant migration and the proximity, 
characteristics, and size of potentially exposed 
population( s) 

• The availability of appropriate standards and/or 
toxicity data 

3.4.2.2 Components of the Baseline Risk 
Assessment 

The risk assessment process can be divided into four 
components: 

Contaminant identification 

Exposure assessment 

Toxicity assessment 
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LEGEND* 

Soil Area Exceeding 1 0 .. 
Lifetime Cancer Risk 

P'77A Ground Water Exceeding 
r.{Ld 10 .. Lifetime Cancer Risk 

o uo· 

SCALE IN FEET 

*NOTE: 1. Site-specific features should be shown 
as appropriate (e.g., actual of potential 
ground-water users). 

2. Contamination can be represented by 
concentrations in addition to risk levels. 

Figure 3-2. Representation of the areal extent of contamination. 
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• Risk characterization 

Figure 3-3 illustrates the risk assessment process 
and its four components. A brief overview of each 
component follows. 

Contaminant Identification. The objective of 
contaminant identification is to screen the information 
that is available on hazardous substances or wastes 
present at the site and to identify contaminants of 
concern to focus subsequent efforts in the risk 
assessment process. Contaminants of concern may 
be selected because of their intrinsic toxicological 
properties, because they are present in large 
quantities, or because they are presently in or 
potentially may move into critical exposure pathways 
(e.g., drinking water supply). 

It may be useful for some sites to select "indicator 
chemicals" as part of this process.'lndicator 
chemicals are chosen to represent the most toxic, 
persistent, and/or mobile substances among those 
identified that are likely to significantly contribute to 
the overall risk posed by the site. In some instances, 
an indicator chemical may be selected for the 
purpose of representing a "class" of chemicals (e.g., 
TCE to represent all volatiles). Although the use of 
indicator chemicals serves to focus and streamline 
the assessment on those chemicals that are likely to 
be of greatest concern, a final check will need to be 
made during remedy selection and the remedial 
action phase to ensure that the waste management 
strategy being implemented addresses risks posed by 
the range of contaminants found at the site. 

Exposure Assessment The objectives of an exposure 
assessment are to identify actual or potential 
exposure pathways, to characterize the potentially 
exposed populations, and to determine the extent of 
the exposure. Detailed guidance on conducting 
exposure assessments is provided in the Superfund 
Exposure Assessment Manual (U.S. EPA, April 
1988), and is briefly discussed below. 

Identifying potential exposure pathways helps to 
conceptualize how contaminants may migrate from a 
source to an existing or potential point of contact. An 
exposure pathway may be viewed as consisting of 
four elements: (1) A source and mechanism of 
chemical release to the environment; (2) An 
environmental transport medium (e.g., air, ground 
water) for the released chemical; (3) A point of 
potential contact with the contaminated medium 
(referred to as the exposure point); and (4) An 
exposure route (e.g., inhalation, ingestion) at the 
exposure point. 

'The methodology for identifying indicator chemicals for 
assessing human health risks is described in the Superfund 
Public Health Evaluation Manual (U.S. EPA, October 1986). 

The analysis of the contaminant source and how 
contaminants may be released involves characterizing 
the contaminants of concern at the site and 
determining the quantities and concentrations of 
contaminants released to environmental media. Figure 
3-4 presents a conceptual example identifying actual 
and potential exposure pathways. 

Once the source(s) and release mechanisms have 
been identified, an analysis of the environmental fate 
and transport of the contaminants is conducted. This 
analysis considers the potential environmental 
transport (e.g., ground-water migration, airborne 
transport); transformation (e.g., biodegradation, 
hydrolysis, and photolysis); and transfer mechanisms 
(e.g., sorption, volatilization) to provide information on 
the potential magnitude and extent of environmental 
contamination. Next, the actual or potential exposure 
points for receptors are identified. The focus of this 
effort should be on those locations where actual 
contact with the contaminants of concern will occur or 
is likely to occur. Last, potential exposure routes that 
describe the potential uptake mechanism (e.g., 
ingestion, inhalation, etc.) once a receptor comes into 
contact with contaminants in a specific environmental 
medium are identified and described. Environmental 
media that may need to be considered include air, 
ground water, surface water, soil and sediment, and 
food sources. Detailed procedures for estimating and 
calculating rates of exposure are described in detail in 
the Super-fund Exposure Assessment Manual. 

After the exposure pathway analysis is completed, the 
potential for exposure should be assessed. 
Information on the frequency, mode, and magnitude 
of exposure(s) should be gathered. These data are 
then assessed to yield a value that represents the 
amount of contaminated media contacted per day. 
This analysis should include not only identification of 
current exposures but also exposures that may occur 
in the future if no action is taken at the site. Because 
the frequency mode and magnitude of human 
exposures will vary based on the primary use of the 
area (e.g., residential, industrial, or recreational), the 
expected use of the area in the future should be 
evaluated. 'The purpose of this analysis is to provide 
decision-makers with an understanding of both the 
current risks and potential future risks if no action is 
taken. Therefore, as part of this evaluation, a 
reasonable maximum exposure scenario should be 
developed, which reflects the type(s) and extent of 
exposures that could occur based on the likely or 
expected use of the site (or surrounding areas) in the 

'This evaluation does not require an extensive analysis of 
demographic trends and a statistically measurable confidence 
level for the prediction of future development, only that the 
likely use (based on past and current trends, zoning 
restrictions, etc.) be evaluated. 
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future. "The reasonable maximum exposure scenario 
is presented to the decision-maker so that possible 
implications of decisions regarding how to best 
manage uncertainties can be factored into the risk 
management remedy selection. 

The final step in the exposure assessment is to 
integrate the information and develop a qualitative 
and/or quantitative estimate of the expected exposure 
Jevel(s) resulting from the actual or potential release 
of contaminants from the site. 

Toxicity Assessment. Toxicity assessment, as part of 
the Super-fund baseline risk assessment process, 
considers (1) the types of adverse health or 
environmental effects associated with individual and 
multiple chemical exposures; (2) the relationship 
between magnitude of exposures and adverse 
effects; and (3) related uncertainties such as the 
weight of evidence for a chemical's potential 
carcinogenicity in humans. Detailed guidance for 
conducting toxicity assessments is provided in the 
SPHEM. 

Typically, the Super-fund risk assessment process 
relies heavily on existing toxicity information and does 
not involve the development of new data on toxicity or 
dose-response relationships. Available information 
on many chemicals is already evaluated and 
summarized by various EPA program offices or 
cross-Agency work groups in health and 
environmental effects assessment documents. These 
documents or profiles will generally provide sufficient 
toxicity and dose-response information to allow both 
qualitative and quantitative estimates of risks 
associated with many chemicals found at Superfund 
sites. These documents often estimate carcinogen 
exposures associated with specific lifetime cancer 
risks (e.g., risk-specific doses or RSDs), and 
systemic toxicant exposures that are not likely to 
present appreciable risk of significant adverse effects 
to human populations over a lifetime (e.g., Reference 
Doses or RIDs). 

Risk Characterization. In the final component of the 
risk assessment process, a characterization of the 
potential risks of adverse health or environmental 
effects for each of the exposure scenarios derived in 
the exposure assessment, is developed and 
summarized. Estimates of risks are obtained by 
integrating information developed during the exposure 
and toxicity assessments to characterize the potential 
or actual risk, including carcinogenic risks, 
noncarcinogenic risks, and environmental risks. The 
final analysis should include a summary of the risks 
associated with a site including each projected 

'Additional guidance on developing reasonable maximum 
exposure scenarios will be provided In the upcoming revision of 
theSPHEM. 

exposure route for contaminants of concern and the 
distribution of risk across various sectors of the 
population. In addition, such factors as the weight­
of-evidence associated with toxicity information, and 
any uncertainties associated with exposure 
assumptions should be discussed. 

Characterization of the environmental risks involves 
identifying the potential exposures to the surrounding 
ecological receptors and evaluating the potential 
effects associated with such exposure(s). Important 
factors to consider include disruptive effects to 
populations (both plant and animal) and the extent of 
perturbations to the ecological community. 

The results of the baseline risk assessment may 
indicate that the site poses little or no threat to human 
health or the environment. In such situations, the FS 
should be either scaled down as appropriate to that 
site and its potential hazard, or eliminated altogether. 
The results of the Rl and the baseline risk 
assessment will therefore serve as the primary means 
of documenting a no-action decision. If it is decided 
that the scope of the FS will be Jess than what is 
presented in this guidance or eliminated altogether, 
the lead agency should document this decision and 
receive the concurrence of the support agency. 

3.4.3 Evaluate Data Needs 

As data are collected and a better understanding of 
the site and the risks that it poses are obtained, the 
preliminary remedial action alternatives developed 
during seeping should be reviewed and refined. The 
available data should be evaluated to determine if 
they are sufficient to develop remedial alternatives. If 
they are not, additional data gathering will be 
required. When sufficient data are available, remedial 
response objectives with respect to the contaminants 
of concern, the areas and volumes of contaminated 
media, and existing and potential exposure routes and 
receptors of concern can be developed as part of the 
FS. 

3.5 Data Management Procedures 

An Rl may generate an extensive amount of 
information, the quality and validity of which must be 
consistently well documented because this 
information will be used to support remedy selection 
decisions and any legal or cost recovery actions. 
Therefore, field sampling and analytical procedures 
for the acquisition and compilation of field and 
laboratory data are subject to data management 
procedures. •• The discussion on data management 

DQOs will govern the data management procedures used, 
and the QAPPIFSP will identify both field-collected and 
analytical data. Information to be recorded should include 
sampling information, recording procedures, sample 
management, and QC concerns. 
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Identification of Contaminants 
of Concern 

Identify Based on: 
.------• • Intrinsic Toxicological Properties 

lr 

Exposure Assessment 

Identify Potential Exposure 
Pathways and Routes 

Characterize Potential 
Receptors 

Estimate Expected Exposure 
Levels 

• Quantity Present 
• Potentially Critical Exposure Routes 
• Utiflty as Indicator Chemicals 

Risk 
Characterlzatl on 

Estimate Potential for 
.. Adverse Health or 

...._-----~-..- Environmental Effects 
Based On: 

• Carcinogenic Risks 
• Noncarcinogenic Risks 
• Environmental Risks 

Figure 3·3. Components of the risk assessment process. 
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procedures is divided into three categories: field 
activities, sample management and tracking, and 
document control and inventory. 

3.5.1 Field Activities 

During site characterization and sampling, consistent 
documentation and accurate recordkeeping 
procedures are critical because subsequent decisions 
will be made on the basis of information gathered 
during these tasks. Aspects of data management for 
sampling activities during site characterization include: 

• Quality Assurance/Quality Control (QA/QC) 
Plans - These documents provide records of 
responsibility, adherence to prescribed protocols, 
nonconformity events, corrective measures, and 
data deficiencies. 

• A Data Security System - This system outlines 
the measures that will be taken in the field to 
safeguard chain-of-custody records and 
prevent free access to project records, thereby 
guarding against accidental or intentional loss, 
damage, or alteration. 

• Field Logs - The daily field logs are the primary 
record for field investigation activities and should 
include a description of any modifications to the 
procedures outlined in the work plan, field 
sampling plan, or health and safety plan, with 
justifications for such modifications. Field 
measurements and observations should be 
recorded directly into the project log books. 
Examples of field measurements include pH, 
temperature, conductivity, water flow, air quality 
parameters, and soil characteristics. Health and 
safety monitoring, sampling locations, sampling 
techniques, and a general description of daily 
activity are typically included in the daily log. Any 
unusual occurrences or circumstances should be 
documented in these logs and can be used for 
reference in determining the possible causes for 
data anomalies discovered during data analysis. 
Data must be recorded directly and legibly in field 
log books with entries signed and dated. Changes 
made to original notes should not obliterate the 
original information and should be dated and 
signed. Standard format information sheets 
should be used whenever appropriate and should 
be retained in permanent files. 

Documentation involved in maintaining field sample 
inventories and proper chain-of-custody records 
may include the following": 

"Specific requirements may vary between state- and 
federal-lead sites. 

• Sample Identification Matrix 

•Sample Tag 

• Traffic Report 

• High-Hazard Traffic Report 

•SAS Packing List 

•Chain-of-Custody Form 

• Notice of Transmittal 

• Receipt for Samples Form 

• Central Regional Laboratory (CRL) Sample Data 
Report 

• Shipping Airbill 

Additional information for each of these items, along 
with the instructions for their completion, can be 
found in Section 6.2 of the Compendium. 

3.5.2 Sample Management and Tracking 

A record of sample shipments, receipt of analytical 
results, submittal of preliminary results for QA/QC 
review, completion of QA/QC review, and evaluation 
of the QC package should be maintained to ensure 
that only final and approved analytical data are used 
in the site analysis. In some instances, the use of 
preliminary data is warranted to prepare internal 
review documents, begin data analysis while 
minimizing lost time for the turnaround of QA/QC 
comments, and continue narrowing remedial action 
alternatives. Preliminary data are considered 
unofficial, however, and preliminary data used in 
analyses must be updated upon receipt of official 
QA/QC comments and changes. Sample results 
should not be incorporated in the site characterization 
report unless accompanied by QA/QC comments. 

The DQOs stated for each task involving sample 
analysis must specify whether the information is valid 
with qualifiers or not and must specify which qualifiers 
can invalidate the use of certain data. For instance, 
reproducibility of plus or minus 20 percent may be 
acceptable in a treatability study but may not be 
acceptable for determining the risk to human health 
from drinking water. Acceptability of data quality is not 
established until the reviewed QA/QC package 
accompanies the analytical data. 

The acceptable QA/QC package should be defined in 
the approved site QAPP for each discrete task. 
Where use of the CLP is involved, review by the CRL 
QA Office is typical but may vary from one Region to 
the next and may vary from one state to the next in 
the case of state-lead sites. Nevertheless, the 
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DQOs outlined for the use of the data will dictate the 
level of review required. 

3.5.3 Document Control and Inventory 

Sample results should be managed in a standardized 
form to promote easy reporting of data in the site 
characterization report. Precautions should be taken 
in the analysis and storage of the data collected 
during site characterization to prevent the introduction 
of errors or the loss or misinterpretation of data. 

The document inventory and filing systems can be 
set up on the basis of serially numbered documents. 
These systems may be manual or automated. A 
suggested structure and sample contents of a file for 
Superfund activities are shown in Table 3-11. The 
relationship of this filing system to the Administrative 
Record is discussed in the "Interim Guidance on 
Administrative Records for Selection of CERCLA 
Response Actions" (U.S. EPA, Draft, June 1988). 

3.6 Community Relations Activities 
During Site Characterization 

Two-way communication with interested members of 
the community should be maintained throughout the 
Rl. The remedial project manager and Community 
Relations Coordinator keep local officials and 
concerned citizens apprised of site activities and of 
the schedule of events by implementing several 
community relation activities. These actions are 
usually delineated in the community relations plan and 
typically include, but are not limited to, public 
information meetings at the beginning and end of the 
Rl; a series of fact sheets that will be distributed to 
the community during the investigation and will 
describe up-to-date progress and plans for 
remedial activities; telephone briefings for key 
members of the community, public officials and 
representatives of concerned citizens, and periodic 
news releases that describe progress at the site. 

The files containing the Administrative Record should 
be established once the RifFS work plan is finalized 
and kept at or near the site. It is recommended that 
the files containing the Administrative Record be kept 
at one of the information repositories for public 
information at or near the site and near available 
copying facilities. Copies of site-related information 
should be made available to the community and 
should typically include the RifFS work plan, a 
summary of monitoring results, fact sheets, and the 
community relations plan. The objective of community 
relations activities during the Rl is to educate the 
public on the remedial process and keep the 
community informed of project developments as they 
occur, thereby reducing the likelihood of conflict 
arising from a lack of information, misinformation, or 
speculation. As directed in the community relations 

Table 3-11. Outline of Suggested File Structure for 
Superfund Sites 

Congressional lnquines and Hearings: 
• Correspondence 
• Transcripts 
• Testimony 
• Published hearing records 
Remedial Response: 
• Discovery 

Initial investigation reports 
Preliminary assessment report 

- Site inspection report 
Hazard Ranking System data 

Remedial planning 
- Correspondence 

Work plans for RI/FS 
- RifFS reports 

Health and safety plan 
- QA/QC plan 

Record of decision/responsiveness summary 
Remedial implementation 

Remedial design reports 
- Permits 

Contractor work plans and progress reports 
Corps of Engineers agreements, reports, and 
correspondence 

State and other agency coordination 
- Correspondence 

Cooperative agreement/Superfund state contract 
State quarterly reports 
Status of state assurances 

- Interagency agreements 
Memorandum of Understanding with the state 

Community relations 
- Interviews 
- Correspondence 

Community relations plan 
List of people to contact. e.g .. local officials, civic 
leaders, environmental groups 

- Meeting summaries 
- Press releases 
- News clippings 
- Fact sheets 

Comments and responses 
- Transcripts 

Summary of proposed plan 
- Responsiveness summary 

Imagery: 
• Photographs 
• Illustrations 
• Other graphics 
Enforcement 
• Status reports 
• Cross-reference to any confidential enforcement files and 

the person to contact 
• Correspondence 
• Administrative orders 

Contracts 
• Site-specific contracts 
• Procurement packages 
• Contract status notifications 
• List of contractors 
Financial Transactions: 
• Cross-reference to other financial files and the person to 

contact 
• Contractor cost reports 
• Audit reports 
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plan, all activities should be tailored to the community 
and to the site. 

3.7 Reporting and Communication 
During Site Characterization 

During site characterization, communication is 
required between the lead agency and the support 
agency .12 In addition to routine communication 
between members of the lead agency and their 
contractor on project progress, written communication 
is required between the lead agency and the support 
agency as follows: 

1. The lead agency should provide the draft work 
plan to the support agency for review and 
comment (discussed in Chapter 2.) 

2. The lead agency should provide information on 
contaminant types and affected media to the 
support agency for ARAR identification 
(chemical- and location-specific ARAR 
determinations are finalized once the site 
characterization is complete). 

3. The lead agency should provide data obtained 
during site characterization to ATSDR." 

4. The lead agency should provide a preliminary 
summary of site characterization to the support 
agency (this may serve as the mechanism for 
ARAR identification). 

5. The lead agency should provide a draft Rl report 
for review and comment by the support agency. 

Table 3-12 summarizes the points during site 
characterization when written or oral communication 
is recommended. 

3. 7.1 Information for ARA R Identification 

The information for the support agency's use in 
identifying ARARs should include a description of the 
contaminants of concern, the affected media, and any 
physical features that may help identify location­
specific ARARs. This information may be supplied by 
the preliminary site characterization summary (as 

Reporting and communicating during a PRP-Iead RIIFS is 
discussed in Appendix A and in the forthcoming "Draft 
Guidance on Oversight of Potentially Responsible Party 
Remedial Investigations and Feasibility Studies." 
Guidance for coordinating remedial and ATSDR health 
assessment activities is provided in OSWER Directive 
9285.4-02. 

discussed below) or by a letter or other document. 
The support agency shall provide location- and 
chemical-specific ARARs to the lead agency before 
preparation of the draft Rl report. 

3. 7.2 Preliminary Site Characterization 
Summary 

A summary of site data following the completion of 
initial field sampling and analysis should be prepared. 
This summary should briefly review the analytical 
results of investigative activities to provide the lead 
agency with a reference for evaluating the 
development and screening of remedial alternatives. 
In addition, the preliminary site characterization 
summary may be used to assist the support agency 
in identification of ARARs and provide A TSDR with 
data (prior to issuance of the draft Rl) to assist in 
their health assessment efforts. 

The format of this summary is optional and is left to 
the discretion of the lead-agency RPM. The format 
may range from a technical memorandum, which 
simply lists the locations and quantities of 
contaminants at the site, to a rough draft of the first 
four chapters of the Rl report (see Table 3-13). Use 
of the technical memorandum and a progress 
meeting is strongly encouraged over the latter to 
better facilitate RifFS schedules and sampling 
progress in the field. 

3.7.3 Draft Rl Report 

A draft Rl report should be produced for review by 
the support agency and submitted to ATSDR for its 
use in preparing a health assessment and also serve 
as documentation of data collection and analysis in 
support of the FS. The draft Rl report can be 
prepared any time between the completion of the 
baseline risk assessment and the completion of the 
draft FS. Therefore, the draft Rl report should not 
delay the initiation or execution of the FS. 

Table 3-13 gives a suggested format for the draft Rl 
report. The report should focus on the media of 
concern and, therefore, does not need to address all 
the site characteristics listed, only those appropriate 
at that specific site. 
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Table 3-12. Reporting and Communication During Site Characterization 

Information Needed 
Need to rescope field 
activities on the basis of 
results of field observations 

Need to rescope field 
activities on the basis of 
resuHs of sample analysis 

Preliminary results of field 
investigation tasks (e.g., 
geophysical explorations, 
monitoring well installation. 
etc.) 
Descriptive and analytical 
results of in~ial site 
characterization results 
(excluding risk assessment) 
Listing of contaminants, 
affected media; location of 
wetlands, historic sites, etc. 

Refined remedial action 
objectives 

Documentation of site 
characterization field activities 
and analyses including any 
treatability testing 

Purpose 
Needed only if screening indicates that field activities need to be 
rescoped; for lead agency and contractor to identify methods to improve 
effectiveness of site characterization activities; for lead agency to obtain 
support agency review and concurrence 

Needed only if analysis of laboratory data indicates field activ~ies need 
to be rescoped; for lead agency and contractor to identify methods to 
improve effectiveness of s~e characterization activities; for lead agency 
to obtain support agency review and concurrence 

Provided by the contractor to the lead agency; need and method of 
communication at lead agency's discretion 

Provides lead agency with early summary of site data; assists in 
supporting agency with identification of ARARs; may also be submitted 
to ATSDR for use in preparing health assessment. 

For support agency's use in identifying chemical- and location­
specific ARARs. 

For lead agency and contractor to define the basis for developing 
remedial action alternatives; obtain review and comment from the 
support agency 
Required for members of lead agency and their contractor to prepare for 
public comment and FS support documentation 
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Potential Methods of 
Information Provision 

Meeting 
Tech memo 

Other 

Meeting 
Tech memo 

Other 

Tech memos 
Other 

Preliminary site 
characterization summary 

Preliminary site 
characterization summary 

Meeting 
Tech memo 

Other 
Draft Rl report 
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Table 3-13. Suggested Rl Report Fonnat 

Executive Summary 

1. Introduction 
1.1 Purpose of Report 
1.2 Site Background 

1.2.1 Site Description 
1.2.2 Site History 

1.23 Previous investigations 
1.3 Report Organization 

2. Study Area Investigation 
2.1 includes field activities assodated with site characterization. These may include physical and chemical monitoring of some, but 

not necessarily all, of the following: 
2.1.1 Surface Features (topographic mapping, etc.) (natural and manmade features) 
2.1.2 Contaminant Source Investigations 
2.1.3 Meteorological Investigations 
2.1.4 Surface-Water and Sediment Investigations 
2.1.5 Geological Investigations 
2.1.6 Soil and Vadose Zone Investigations 
2.1. 7 Ground-Water Investigations 
2.1.8 Human Population Surveys 
2.1.9 Ecological Investigations 

2.2 If technical memoranda documenting field activities were prepared, they may be included in an appendix and summarized in this 
report chapter. 

3. Physical Characteristics of the Study Area 
3.1 Includes results of field activities to determine physical characteristics. These may include some, but not necessarily all, of the 

following: 
3.1.1 Surface Features 
3.1.2 Meteorology 
3.1.3 Surface-Water Hydrology 
3.1.4 Geology 
3.1.5 Solis 
3.1.6 Hydrogeology 
3.1.7 Demography and land Use 
3.1.8 Ecology 

4. Nature and Extent of Contamination 
4.1 Presents the results of site characterization, both natural chemical components and contaminants in some, but not necessarily all, 

of the following media: 
4.1.1 Sources (lagoons, sludges, tanks, etc.) 
4.1.2 Soils and Vadose Zone 
4.1.3 Ground Water 
4.1.4 Surface Water and Sediments 
4.1.5 Air 

5. Contaminant Fate and Transport 
5.1 Potential Routes of Migration (i.e., air, ground water, etc.) 
5.2 Contaminant Persistence 

5.2.1 If they are appliable (i.e., for organic contaminants), describe estimated persistence in the study area environment and 
physical, chemical, and/or biological factors of importance for the media of interest. 

5.3 Contaminant Migration 
5.3.1 Discuss factors affecting contaminant migration for the media of importance (e.g., sorption onto soils. solubility in water, 

movement of ground water, etc.) 
5.3.2 Discuss modeling methods and results, if applicable. 

6. Baseline Risk Assessment 
6.1 Human Health Evaluation 

6.1.1 Exposure Assessment 
6.1.2 Toxicity Assessment 
6.1.3 Risk Characterization 

6.2 Environmental Evaluation 

3. 30 
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Table 3-13 Continued 

7. Summary and Conclusions 
7.1 Summary 

7.1.1 Nature and Extent of Contamination 
7.1.2 Fate and Transport 
7 .1.3 Risk Assessment 

7.2 Conclusions 
7 .2.1 Data Limitations and Recommendations for Future Work 
7.2.2 Recommended Remedial Action Objectives 

Appendices 
A. Technical Memoranda on Reid Activities (if available) 
B. Analytical Data and QA/QC Evaluation Results 
C. Risk-Assessment Methods 

3-31 
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Chapter 4 

Development and Screening of Alternatives 

4.1 Introduction 

4.1.1 Purpose of Alternative Development and 
Screening 

The primary objective of this phase of the FS is to 
develop an appropriate range of waste management 
options that will be analyzed more fully in the detailed 
analysis phase of the FS. Appropriate waste man­
agement options that ensure the protection of human 
health and the environment may involve, depending 
on site-specific circumstances, the complete 
elimination or destruction of hazardous substances at 
the site, the reduction of concentrations of hazardous 
substances to acceptable health-based levels, and 
prevention of exposure to hazardous substances via 
engineering or institutional controls, or some 
combination of the above. Alternatives are typically 
developed concurrently with the Rl site 
characterization, with the results of one influencing 
the other in an iterative fashion (i.e., Rl site 
characterization data are used to develop alternatives 
and screen technologies, whereas the range of 
alternatives developed guides subsequent site 
characterization and/or treatability studies). An 
overview of the entire FS process is presented in the 
following subsections. 

4.1.2 FS Process Overview 

The FS may be viewed (for explanatory purposes) as 
occurring in three phases: the development of 
alternatives, the screening of the alternatives, and the 
detailed analysis of alternatives. However, in actual 
practice the specific point at which the first phase 
ends and the second begins is not so distinct. 
Therefore, the development and screening of 
alternatives are discussed together to better reflect 
the interrelatedness of these efforts. Furthermore, in 
those instances in which circumstances limit the 
number of available options, and therefore the 
number of alternatives that are developed, it may not 
be necessary to screen alternatives prior to the 
detailed analysis. 

4.1.2.1 Development and Screening of 
Alternatives 

Alternatives for remediation are developed by 
assembling combinations of technologies, and the 
media to which they would be applied, into 
alternatives that address contamination on a sitewide 
basis or for an identified operable unit. This process 
consists of six general steps, which are shown in 
Figure 4-1 and briefly discussed below: 

• Develop remedial action objectives specifying the 
contaminants and media of interest, exposure 
pathways, and preliminary remediation goals that 
permit a range of treatment and containment 
alternatives to be developed. The preliminary 
remediation goals are developed on the basis of 
chemical-specific ARARs, when available, other 
available information (e.g., Rfds}, and site­
specific risk-related factors.' 

• Develop general response actions for each 
medium of interest defining containment, 
treatment, excavation, pumping, or other actions, 
singly or in combination, that may be taken to 
satisfy the remedial action objectives for the site. 

• Identify volumes or areas of media to which 
general response actions might be applied, taking 
into account the requirements for protectiveness 
as identified in the remedial action objectives and 
the chemical and physical characterization of the 
site. 

• Identify and screen the technologies applicable to 
each general response action to eliminate those 
that cannot be implemented technically at the 
site!The general response actions are further 

'These preliminary remediation goals are reevaluated as site 
characterization data and information from the baseline risk 
assessment become available. 

'It is important to distinguish between this medium-specific 
technology screening step during development of alternatives 
and the alternative screening that may be conducted 
subsequently to reduce the number of alternatives prior to the 
detailed analysis. 

4-3 
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Repeat Previous Scoplng Steps: 
- Determine New Data Needs 
- Develop Sampling Strategies 

Establish Remedial Action Objectives 

Develop General Response 
Actions Describing Areas or 
Volumes of Media to Which 
Containment, Treatment, or 

Removal Actions May Be Applied 

Identify Potential 
Treatment and 

Disposal Technologies 
and Screen Based on 

Technicallmplementabillty 

Evaluate Process Options Based 
on Effectiveness,lmplementabillty, 

and Relative Cost, to Select a 
Representative Process for each 

Technology Type 

and Analytical Support to Yes 
Acquire Additional Data ~-...;.;..---< 

- Repeat Steps In Rl Site 
Characterization 

Figure 4-1 Alternative development. 
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defined to specify remedial technology types 
(e.g., the general response action of treatment 
can be further defined to include chemical or 
biological technology types). 

• Identify and evaluate technology process options 
to select a representative process for each 
technology type retained for consideration. 
Although specific processes are selected, for 
alternative development and evaluation, these 
processes are intended to represent the broader 
range of process options within a general 
technology type. 

• Assemble the selected representative technolo­
gies into alternatives representing a range of 
treatment and containment combinations, as 
appropriate. 

Figure 4-2 provides a generic representation of this 
process. Section 4.2 contains a more detailed 
description and specific examples of alternative 
development. 

For those situations in which numerous waste 
management options are appropriate and developed, 
the assembled alternatives may need to be refined 
and screened to reduce the number of alternatives 
that will be analyzed in detail. This screening aids in 
streamlining the feasibility study process while 
ensuring that the most promising alternatives are 
being considered. 

As discussed earlier, in other situations the number of 
viable or appropriate alternatives for addressing site 
problems may be limited; thus, the screening effort 
may be minimized or eliminated if unnecessary. The 
scope of this screening effort can vary substantially­
depending on the number and type of alternatives 
developed and the extent of information necessary for 
conducting the detailed analysis. The scope and 
emphasis can also vary depending on either the 
degree to which the assembled alternatives address 
the combined threats posed by the entire site or on 
the individual threats posed by separate site areas or 
contaminated media. Whatever the scope, the range 
of treatment and containment alternatives initially 
developed should be preserved through the 
alternative screening process to the extent that it 
makes sense to do so. 

As part of the screening process, alternatives are 
analyzed to investigate interactions among media in 
terms of both the evaluation of technologies (i.e., the 
extent to which source control influences the degree 
of ground-water or air-quality control) and sitewide 
protectiveness (i.e., whether the alternative provides 
sufficient reduction of risk from each media and/or 
pathway of concern for the site or that part of the site 
being addressed by an operable unit). Also at this 
stage, the areas and quantities of contaminated 

media initially specified in the general response 
actions may also be reevaluated with respect to the 
effects of interactions between media. Often, source 
control actions influence the degree to which 
ground-water remediation can be accomplished or 
the time frame in which it can be achieved. In such 
instances, further analyses may be conducted to 
modify either the source control or ground-water 
response actions to achieve greater effectiveness in 
sitewide alternatives. Using these refined alternative 
configurations, more detailed information about the 
technology process options may be developed. This 
information might include data on the size and 
capacities of treatment systems, the quantity of 
materials required for construction, and the 
configuration and design requirements for ground­
water collection systems. 

Information available at the time of screening should 
be used primarily to identify and distinguish any 
differences among the various alternatives and to 
evaluate each alternative with respect to its 
effectiveness, implementability, and cost. Only the 
alternatives judged as the best or most promising on 
the basis of these evaluation factors should be 
retained for further consideration and analysis.' 
Typically, those alternatives that are screened out will 
receive no further consideration unless additional 
information becomes available that indicates further 
evaluation is warranted. As discussed in Section 
4.2.6, for sites at which interactions among media are 
not significant, the process of screening alternatives, 
described here, may be applied to medium-specific 
options to reduce the number of options that will 
either be combined into sitewide alternatives at the 
conclusion of screening or will await further evaluation 
in the detailed analyses. Section 4.3 contains more 
detail about screening alternatives. 

4.1.2.2 Detailed Analysis of Alternatives 

During the detailed analysis, the alternatives brought 
through screening are further refined, as appropriate, 
and analyzed in detail with respect to the evaluation 
criteria described in Chapter 6. Alternatives may be 
further refined and/or modified based on additional 
site characterization or treatability studies conducted 
as part of the Rl. The detailed analysis should be 
conducted so that decision-makers are provided 
with sufficient information to compare alternatives with 
respect to the evaluation criteria and to select an 
appropriate remedy. Analysis activities are described 
in greater detail in Chapter 6. 

'As with the use of representative technologies, alternatives 
may be selected to represent suffidently similar management 
strategies; thus, in effect, a separate analysis for each 
altemative is not always warranted. 

4-5 
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Figura 4-2. Generic alternative development procau. 
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4.1.3 Alternative Ranges 

Alternatives should be developed that will provide 
decision-makers with an appropriate range of 
options and sufficient information to adequately 
compare alternatives against one another. In 
developing alternatives, the range of options will vary 
depending on site-specific conditions. A general 
description of ranges for source control and ground­
water response actions that should be developed, as 
appropriate, are described below. 

4.1.3.1 Source Control Actions 

For source control actions, the following types of 
alternatives should be developed to the extent 
practicable: 

• A number of treatment alternatives ranging from 
one that would eliminate or minimize to the extent 
feasible the need for long-term management 
(including monitoring) at a site to one that would 
use treatment as a primary component of an 
alternative to address the principal threats at the 
site.• Alternatives within this range typically will 
differ in the type and extent of treatment used 
and the management requirements of treatment 
residuals or untreated wastes. 

• One or more alternatives that involve containment 
of waste with little or no treatment but protect 
human health and the environment by preventing 
potential exposure and/or reducing the mobility of 
contaminants. 

• A no-action alternative• 

Figure 4-3 conceptually illustrates this range for 
source control alternatives. 

Development of a complete range of treatment 
alternatives will not be practical in some situations. 
For example, for sites with large volumes of low 
concentrated wastes such as some municipal landfills 
and mining sites, an alternative that eliminates the 
need for long-term management may not be 
reasonable given site conditions, the limitations of 
technologies, and extreme costs that may be 
involved. If a full range of alternatives is not 

• Alternatives for which treatment is a principal element could 
include containment elements for untreated waste or treatment 
residuals as well. 

'AHhough a no-action alternative may include some type of 
environmental monitoring, actions taken to reduce the potential 
for exposure (e.g., site fencing, deed restrictions) should not be 
induded as a component of the no-action alternatives. Such 
minimal actions should constitute a separate "limited" action 
alternative. 
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developed, the specific reasons for doing so should 
be briefly discussed in the FS report to serve as 
documentation that treatment alternatives were 
assessed as required by CERCLA. 

4.1.3.2 Ground-water Response Actions 

For ground-water response actions, alternatives 
should address not only cleanup levels but also the 
time frame within which the alternatives might be 
achieved. Depending on specific site conditions and 
the aquifer characteristics, alternatives should be 
developed that achieve ARARs or other health­
based levels determined to be protective within 
varying time frames using different methodologies. 
For aquifers currently being used as a drinking water 
source, alternatives should be configured that would 
achieve ARARs or risk-based levels as rapidly as 
possible. More detailed information on developing 
remedial alternatives for ground-water response 
actions may be found in "Guidance on Remedial 
Actions for Contaminated Ground Water at Super-fund 
Sites" (U.S. EPA, August 1988). 

4.2 Alternative Development Process 
The alternative development process may be viewed 
as consisting of a series of analytical steps that 
involves making successively more specific definitions 
of potential remedial activities. These steps are 
described in the following sections. 

4.2.1 Develop Remedial Action Objectives 

Remedial action objectives consist of medium­
specific or operable unit-specific goals for protecting 
human health and the environment. The objectives 
should be as specific as possible but not so specific 
that the range of alternatives that can be developed is 
unduly limited. Column two of Table 4-1 provides 
examples of remedial action objectives for various 
media. 

Remedial action objectives aimed at protecting human 
health and the environment should specify: 

• The contaminant(s) of concern 

• Exposure route( s) and receptor( s) 

• -An acceptable contaminant level or range of 
levels for each exposure route (i.e., a preliminary 
remediation goal) 

Remedial action objectives for protecting human 
receptors should express both a contaminant level 
and an exposure route, rather than contaminant levels 
alone, because protectiveness may be achieved by 
reducing exposure (such as capping an area, limiting 
access, or providing an alternate water supply) as 
well as by reducing contaminant levels. Because 
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1. No action 

Soil 
if#---Exceeds 

1x10 4 Risk 

Soil 
Exceeds 
1x1o..S Risk 

~------ Background 

2. Treatment which eliminates or minimizes to the extent feasible the need for long-term 
management. 

2A. All Contaminated Soil 
Excavated and Treated 

Figure 4-3 Conceptual treatment range for source control. 

OR 
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3. Alternatives using treatment as a principal element 

"Hot" Spots Excavated 
& Treated 

Cap 

4. Containment with little Gr no treatment 

Cap 

Figure 4-3 (Continued) 
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Table 4-1. 

Eavlr-.>lal 
lleo!la 

Ground !later 

SoU 

Example of Remedial Action Objective~ General ResDonse Actions, Technology Types, and Example 
Process Options for the Development ana Screening of Technologies 

a-dial Jlctlon Cll:fectlYes 
lfrw site cbaracterlzatloa) 

For Hu .. a Health: 

Prevent lnveauon of water 
llavlnOJ (c:arciiiDOJI!n lsi) In 
"xcess of (IICLisll and a 
tolal excess canc:er risk Uor 
all """lplAUll. of greater 
than 10 to 10 • 

Prevent lnO)estlon of water 
llaviiMJ (PDn-can:lnovenlsl) 1n 
excess or (IICLI sll or 
(reference dose lsi I • 

For Envlron.enlal Proteclloa: 

lleslora qround water aqu.lfour 
to (c:oncentratlon Ia I I for 
(CObtUINnl(sl) • 

For a.- Heallll: 

Prevent lnOJeBUon/dlrect 
contact. with soU llav1119 
(non-carcltiO'JeDial) In 
cx<...,ss of (refereac:e 
c!ose(sl I. 

Prevent direct contact/ 
l~Uon •+th soU llavlog 
10 to 10 exc:eas cancer 
riSk f~ (c:an:laoqea(al). 

Preveat lnbalatl.., of 
(c:arc:lDOgeD(al] poalaOJ qi"'ss 
~r rlak levels of 10 to 
10 • 

For EDvu;ooaental Protection: 
Prevent •lgratloa of 
contulnaats that woul4 
result ln 9round water 
contaalnatlon ln excesa of 
lconcf'lltraUon tsl I for 
(cont .. laantlel). 

General Response Actions 
(for all ruedlal action ab:!ectlvesl 

No Ac:tloa/lnstltuUonal AcUona: 
No actlDD 
Al ternatlve resldeoUal vatu supply 
Monitoring 

Contal-t Actlona: 
Contel,_nt 

Col1ec:t1on/Treat8elll Actions: 
Collectlon/lreaUMDt discharge/ 
Ia situ groundwater treotaenl 

Individual hoee treai.Jienl u111ts 

No Ac:t1011/lnst1t11t.1-l JlcUons: 
lo action 
Access reatr1clloae 

Contal-rot Actions: 
CDDtaiNK!nt 

ElrcavatloniTreai:MIIt Ac:Uons: 
Eacavatton/treataent/41sposal 

Jo situ treo~t 
Disposal eacavatlaa 

Rnec!lal Tedlllol09r TYPes 
(for pneral responaa ac:tlonsl 

No Ac:tlon/lNtltuUonal Options: 
Fenc:l119 
Dee4 restrlcUons 

C'ontal..ent Technol01Jlea: 
CappliMJ 
Veatlcal barriers 
Horizontal barriers 

Eatractlon Tec:booloqles: 
Ground water collectlon/~1119 
Enhanced re~~~~val 

'l'reataent TechnolDIJies: 
Physical treatHnt 

Chealcal trea~t 

In situ trHt.eot 

Duposal Tec:bnoloql .. r 
Dtscbarge to 1'0\11 (after 
treoteeetl 

Discharge to nrfece 
water Iafler treat.eatl 

No Ac:tlonllnstJtut~l Opt'-a: 
Fenc:lnOJ 
Deal! restrlctl-

Contalh8ent Tacbnologles: 
caw tog 
Vertical bArriers 
llorlsoatal barrlera 
Surface c:ontrol8 

s.u .... t control barriers 
Dust c:ontrol8 

Reaoval Technologies: 
t:acavauon 

Treataent Technologies: 
SolldlflCIIUon, flutloo, 
etllblllaatloo, 1-.obllbaUoa 
Dewaterlog 
Pbr81cal tnalllent 
Cherllc:al treotMrlt 
B1oloqlcal treataent. 
In situ tr""t"""t 
111enal tr.atMnt 

Process 9!Uans 

Clar cap, synthetic -r ..... MJlU-layer 
Slurrr wan. sheet p111ng 
Liners, 9rout Injection 

IleUs, subsurfaoe or leachate collection 
Solution alnl1191 vapor utrac:Uon. enhanced 
oll r-verr 

Ca.qulattoo/flocculatlon, oil-water separa­
tion, air strlpplog, ac!sorpUon 
NeutraU&atlon, preclpllaUon, lon eachallge 
oalc!atlon/redbc:tlon 
Subsurface blorecl .. uon 

Clar cap, srnthetlc Habr_, MJ1t1-larer 
Sh•rrr vall, sbeet plllog 
Ll,.rs, 9rout iajectJon 
Dlverslon/collactlon, qrac!lng, soU 
atablll&atlon 

Coffer cJau, curtain barriers 
llnegetatloa, capping 

SoUc!S eacantlon 

Sorption, po&IIDl•lc ag1111ts, eoc:apsulatlon 
Belt. filter pr ... , c!ewatn1119, aDd c!r71119 beds 
llater/aolwent leeeblftiJ (with allbHqtleal 
Uqyidll trestaentl 
Ll .. naulrallaatlon 
CUlture!! _.cro-organlaas 
Surface b1orecluat1on 
lnc:lDeraUoa, nrolfals 
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Table 4-1. 

Envllo~~~~e~~tal 
lledla 

Surface !later 

Air 

Continued 

R-41al Actloo Objectives 
(fraa a1le cbar.:terl&atlonl 

For lluMD Healtb: 

Preven.t lngesU,.. of water 
havln9 (carc1Do9enlsl) In 
esoess of (NeLs) an4 a total 
escess s~er r&,k of 9reater 
than 10 to 10 • 

Prevent ingestion of water 
havi119 (non-carciJ109en(s) I in 
excess of (IICLs) or 
(refereoce doae(sl). 

For Envlraa.ental Protection: 

Restore surface water to 
(abient water quaUtr 
criteria) for 
(CODtUlD&Dt (s)) • 

For aJMD llealtb: 

P~Went 4inct contact. witb 
sa41•nt luldft9 
(cqc~)) 1D uc.n of 
10 to 10 ac.n c.acer 
rin. 

For Enwlr'ODMDtal Protection: 

Pr..,ent releues of 
[ccntulneotlsl) froe 
...n-ts t.bet .... 14 nnlt 
in surface water levels in 
excen of (ublent water 
quslltr crlterla). 

ror a-an lfealtb: 

Prneat inbalaUon of 
(~ioogegfal) in ••cess of 
10 to 10 ••cess cancer 
risk. 

General Response llctlons 
(for all ruedlal action oblectlvcsl 

No Actlon/Jnstltutional Actions: 
No acticm 
Access restrictions 
llonltor ill9 

Collection/Treat•nt Actions: 
Surface water runoff lnt~rceptlon/ 
treat.ent/4Lsdharge 

No Action/lnsUtuU-1 Actions: 
No action 
Accen restrictioas to 
llanltorln9 

!xcswatioo Aqtions: 
Eacswation 

Ellcavatlon/Treat.nt Aclior•s: 
R-al/41 sposal 
ae.owal/treataeot/4iaposal 

No Action/lnstltutlDDSl Acllona: 
No action 
Access restrictioas to Nonitor1D9 

Collection Actiones 
Gas collection 

Re~ial Technology Types 
(for general response IICUonsl 

No Actlon/lnstltutlonal OpU,..s: 
Fenci119 
Dee4 restrictions 

Collection Technologies: 
surface controls 

Treat.ent Technologies: 
Phrsical treat.ent 

a-leal treat.eot 

Biological treat.ent 
lolr9anics) 
ln situ treat.nt 

Dispo8al ~loglaa: 
Dtscbar9a to 1'0111 (after 
treat.ntl 

No AcUOD/lustitutlonal OpU-: 
Fenc:i119 
Dee4 raatricU-

R...,al Tec:lmologlaa: 
Eacswation 

Contaln.ent Tecbnologles: 
Cappln9 
Vertical barriers 
Horl&ontsl barrlera 
Se4i•ot control barriers 

Treataent Technologies: 
So114iflcation, flxallon, 
stabilisation 
Devater1119 
Phralcal treat.ant 

O..lcal treat.ent 

Biological tnataent 
In aitu treataent 
'l'barul treatMnt 

No Actionllnst1tut1onal Options: 
FenciDQ 
Dee4 restrictions 

llaonl 'l'ecbnologies 1 
Lan4flll 9u collecllon 

Ptocess !lptlons 

Gra4ill91 41versloo, ancJ collection 

CoiiiJUl&Uon/floeculatlon, oU-vater separa­
tion, filtration, a4sorpt1oo 

Preclpltatlon, ion excbao;e, neutrali&ation, 
fraeae crratalliaatlon biological treataent, 
Aei:Obic ancJ -.I:Oblc &praJ irri9at1on 

ln dtu precipitation, in aitu biorecl-Uon 

Sed~ta eacawatlaa 

a-.wal witb cl., cap, .. lt1-larer, asphalt 
Slurry wall, a beet pllliiCJ 
Llnsra, 9rout in:tecu,.. 
Coffer 4us, curtain barriers, c:appliiCJ 
barrlen 

Sorption. ponol1111ic S9eota, eDC8PSDlatlon 

SediMDtstlon, 4evater1119 11114 4ry111CJ be4s 
llatar/aollds leac:laln9 (with subsequent 
tnat.at) 
Jleutrallaatlon, ox14atlon, elect~lcal 
riNtuc:Uon 
Lan4f&nliiiCJ 
Surface bloreclaaation 
IaclneratlOD, pyrolysis 

Pssahe wents, actlwe 9U collection srst ... 
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Table 4-1. 

StniCtures 

SOlid ,uta 

Continued 

...Oial Jetton <ll:tec:thes 
ur .. dle c:bar.cterlutl ... l 

ror ~ Healtba 

PnY~nt 4irec:t contlcl wtt.ll 
[e~l...,..tf-IJ 1n •• .,..,. of 
10 to 10 - ceaeer 
rlslt. 

Preweat atvratloa of 
(""liiOC)ell(a) I wlalcll """14 
AM&lt ln vrCIIIIId utar 
C~~~DCeUtratl,. ta us,aa of 
(11:1.8) or 10 to 10 total 
...,... caac:er l'ln lewal. 

P&"eYent a191'&t1oa of 
(carc11101Jen(al) lllddl """14 
neult 1• M»ll c:oacatl'allona 
to e....as of lrefel"8DI:a 
4on(al). 

ror E!edr-tal Prot.ct1ocu 

Preweot 111trat1on of 
[coat..l..U) tbet -14 
~t to gi'1IUIId .. tar 
cotX*ItntloM lo eac:ess of 
(cooceotratlon lsi J • 

Fol' HU8an Healtba 

Prewent l...,.at1oald11'ect 
ClDOitact vltb vutes having 
{-n:1nogen(a)) in uceas 
of (refereDCe 4onlal I. 

Prnent 1ngest1on/d1rect 

~:;"~! ~~~~ ::-c!:: ~.:: 
l:llk fnll [cuc:illo9enlal). 

Prnent 1nbalatlon of 
(carc:lnogen(a) ) posing •lfB!D 
~r rlak lewela at 10 to 
10 • 

Prewent 111trau ... of 
(e&~:eliiOIJeD(a)] tlblc:ll """14 
nault ln 9J'OUIII! water 
conc:entrau,. tn u57•• of 
[lEW) or 10 to 10 total 
ucesa ceaeel' rlak level&. 

Geoeral JlesponM Actions 
Uor all .--.llal .etlan ob1acUw•l 

liD llctton/1-lltutlonal AcUontu 
No actloa 
Acceas AStl'lcllona 
De.ol1t1on/Treal8ant Actions: 
Dewolltloa/41spoaal 
Decoataatnatloa 

liD Actlon/loatltuUonal Actions: 
No action 
Aceeas restrletlona to [loc:atloa) 

Contai.-ent Actions: 
contat-nt 

IDieawat1on/TI:eat.ant Actions: 
lleeoval/4isposal 

Reaoval/treat.ent/4iaposal 

....ua1 Tecllllol09J typea 
(for general rHI!!!Il!! acU-1 

No Actlon/IMtlllltional Options: 
Ft!IICiDIJ 
Dlta4 r•trictloaa 

,_.,,al TediDolOViH& 
-lltloo 
IDicawatloa 

Treat.aot 1'ec:IIM1091•• 
Sol14a p~lll!l 

SoU4s t.nat.nt 

liD Ac:Uoa/IMtltuU-1 Dptl-: 
Fucing 
Deed nstrictlona 

Contaia..at Tecbnolovteea 
C8pplD9 
Vertical barriers 
Hodaontal barrleta 

Raoval Tedmolov1ea: 
IDic:awaUon 
Onla ..-.1 

Treat8ellt TK~mDlovtaa: 
Pllplcal treatMat 

Cbeaic:al treat-t 
B1olov1eal tl'nt.MDt 
'ftlenal UHL8ntl 

&ollda pl'OCUSlft9 

Clar cap, arntbatle ...a.r...u, .. lU•la:rer 
Sluny wall, ab"t. p1liD9 
Llnere, ;rout tnjeeUoa 
Dwll controls 

Solids e•cavation 
IIEw and debcis r-•1 

lleter/sohent leaclliD9 (wltll subsBQUenl 
llqalda t.rut.Ratl 
Neutl'all&etlon 
Cultured D1cro·o1'91Disas 
lDelneraUDII, PJI<Olfsle, 9U-S 
1ne1ne~ratloo 
CI:Usblng U4 !lrlnd1119, Sc:nMIII109, 
clue1f1cat1oo 
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Table 4·1. 

Envll'o~ntal 
Media 

SaUd Wast f!S 
lcontlnued I 

Liquid Wastes 

Sludges 

Continued 

Rellt!dlal Actloa Objectives 
(fr• alte charact.erbatlonl 

FO~ EnYl~oa.eatal Protection: 

Prevent •lgratlon of 
cent•IMnts that would 
result ln ground water 
cont .. lnatlon ln excess of 
[coac:enlrat I on Is) I for 
[c:DIItaalnantlsl I. 

For ttuaan lfenlth: 

Prevent lngesttonldlrect 
eontact vlth wastes having 
[non-carclnogenlsll In excess 
of [reference doaelal ). 

PreYent lngestlon/dl~ec:t 

~·~!~~Lit::-.!::~== 
risk rr. [carclnogenls)). 

Prenot lnhalaUon of 
(earc:lnogenlsl) posing e~aa 
~r rlllk lenla of 10 to 

Pre.ent •lgratloa of 
[carc:1aoqealsl] Which would 
result In groundwater 
concent~atloDt 1n exs,aa of 
[IICLs 1 or 10 to 10- total 
excess cancer risk lentls. 

For EnwlrDIIIIIIntal Protection: 

Prevent •lgraUon of 
cnnt•lnants lb&l would 
noault ln grounc!Wat"r 
cont•lnatlon ln excess of 
[conc:entraUonlsl) for 
[contaalDAntlal). 

For Huaan Health• 

Prennt di reel contac:t with 
sludge haYing l~frei~lsl) 
ln excess of 10 to 10 
escesa cancer risk. 

Prevent iiiC)t!sllon/c:ontac:t 
vllb sludge buing 
[noa•carct~nlsl) in excess 
of &reference doselsl). 

Gene~al Response Ac:Uons 
lfor all reaedlal actlon ob:lecthesl 

No Actlon/lnstl tutlond AC'tlon»: 
No action 
Access rest rlctlons to llocauonl 

Contalnaent Actions: 
Contalnaenl 

Reaoval/Treataenl Actions: 
Reeoval/disposal 

ReeoYal/treataent/d~al 

No Act1on/lnstltutlonal Actions: 
No ~~<:tlt>n 
Access restrictions to [locallnnl 

Contalllllent Actions: 
contal...,nt 

Raoval/TreatMnt Ac:UOM 1 
Reaoval/dlsposaJ 

Rellt!dlal Tec:hnol09)' TJpes 
!for !l!!!!!ral responae IICUODS) 

No Actlon/InstlluUonal Optlonsl 
Fencing 
De.ed rest.rlctlons 

Contalnaent Technologies: 
Vertical barrlera 
Horlaontal barrie~• 

R....,yal Technologies: 
l!u lk liquid ..-oval 
D~ r-•1 

Treat.ent Tecbnologles1 
PbJsical t~eat.ant 

Cb•lcal treataent 

Biological treataenl 

Tbera11l treataent (organics) 
Disposal Tectlnologiu I 

Product reuse 
Discba~ to 1'01'11 lafter 
treat•entl 

No Action/ J ns U tutl""" 1 Options: 
Fencing 
Deed restrictions 

Cont;ol....,nt Tecbnologias: 
Vertical harriers 
Ho~l&ontal barriers 

ReiiDYal Technologies: 
Bulk sludge reiiOVal 
Drua rPIIDval 

Treat•ent Technologies: 
SolldlflcaUon, flxauon 

Slurry vall 
Liners 

Process Options 

Bulk Uq~1id reaoval 
Drua reaoval 

Coaqulatlon/floceulatlon, adsorption, 
e9aporatloa, dlstillatlon 
Neutrallaatlon, Ollldallon, ~edUction, 
pbotolrsls 
Aerobic/anaerobic biological treataent, 
biotec:hllologles IDCiJMiretlon, pyrolysis, 
co-disposal 

Slurry vall, sheet pil1nq 
Ltne~s 

Seal-solid excavation, puaplng 
Drua.--o••l 

Sorption, pouolanic 119ents, encapsulation 
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Table 4-1. 

SllldcJes 
I continued) 

..... 

Continued 

Rnedlal ktl.., Objectlwes 
Ur011 site cbereclerilaUonl 

Pl"B¥ent algraUon of 
[cerc:lnogenlsl) which would 
result In qround water 
COL'fentratjya. ln excess of 
10 to 10 exce .. c:ancer 
dsk. 

Prevent releallell nf 
lcuntubormtlsl I frc•• sludge 
that would result la J!Urface 
water lewals Ia UQI!SS gf 
[Mbletat water qualltJ 
cdterla) • 

.....,.,.t rel- of 
(cont.ulllaDUsJ) fr,. aluctge 
that -•d nwlt ln 
91110111d water lnels of 
(CDDtatnmllsiJ in •cua of 
1'*-DtraUoo(aJ J. 

General Response Actions 
(for all relll!dlal acUou abjectlvesl 

RI!IIOYal/treMliH!IIt/dlsposal 

ReMdlal TechnolCMJJ Types 
lfor general response acUoasJ 

Phrsical treataent 

Chealcal trebtaant 
B1o1()91cal tnataent 

Therul lreataent lorqanlcsl 
Oevaterlnq 

Dlspo!llll Technol09les: 
Product reuse 
l.aru1Ull1119 (after· treallletotl 

Process OpUous 

Freeze cryslllllllatloll, neutralhatlon, 
oxidation, •lectrocheal<:al reduction 
Oxidation, recluctlon, photolrsls 
Aeroblc/anaerohlc tr..ataent, land treat­
aent new blotechnol()91e~ 
Inclneratlon, prrolrsls, co-dl,.poslll 
GraYltJ thlckenlnq, belt fllter press, 
VACUUI1 flJ tratloo 



NL-RBS 000631

remedial action objectives for protecting 
environmental receptors typically seek to preserve or 
restore a resource (e.g., as ground water), 
environmental objective(s) should be expressed in 
terms of the medium of interest and target cleanup 
levels, whenever possible. 

Although the preliminary remediation goals are 
established on readily available information [e.g., 
reference doses (Rfds) and risk-specific doses 
(RSDs)] or frequently used standards (e.g., ARARs), 
the final acceptable exposure levels should be 
determined on the basis of the results of the baseline 
risk assessment and the evaluation of the expected 
exposures and associated risks for each alternative. 
Contaminant levels in each media should be 
compared with these acceptable levels and include an 
evaluation of the following factors: 

• Whether the remediation goals for all carcinogens 
of concern, including those with goals set at the 
chemical-specific ARAR level, provides 
protection within the risk range of 10 .. to 10·7• 

• Whether the remediation goals set for all non­
carcinogens of concern, including those with 
goals set at the chemical-specific ARAR level, 
are sufficiently protective at the site. 

• Whether environmental effects (in addition to 
human health effects) are adequately addressed. 

• Whether the exposure analysis conducted as part 
of the risk assessment adequately addresses 
each significant pathway of human exposure 
identified in the baseline risk assessment. For 
example, if the exposure from the ingestion of fish 
and drinking water are both significant pathways 
of exposure, goals set by considering only one of 
these exposure pathways may not be adequately 
protective. The SPHEM provides additional details 
on establishing acceptable exposure levels. 

4.2.2 Develop General Response Actions 

General response actions describe those actions that 
will satisfy the remedial action objectives. General 
response actions may include treatment, containment, 
excavation, extraction, disposal, institutional actions, 
or a combination of these. Like remedial action 
objectives, general response actions are medium­
specific. 

General response actions that might be used at a site 
are initially defined during seeping and are refined 
throughout the RifFS as a better understanding of site 
conditions is gained and action-specific ARARs are 
identified. In developing alternatives, combinations of 
general response actions may be identified, 
particularly when disposal methods primarily depend 
on whether the medium has been previously treated. 

Examples of potential general response actions are 
included in column three of Table 4-1. 

4.2.3 Identify Volumes or Areas of Media 

During the development of alternatives an initial 
determination is made of areas or volumes of media 
to which general response actions might be applied. 
This initial determination is made for each medium of 
interest at a site. To take interactions between media 
into account, response actions for areas or volumes 
of media are often refined after sitewide alternatives 
have been assembled. The refinement of alternatives 
is discussed at greater length in Section 4.3.1. 

Defining the areas or volumes of media requires 
careful judgment and should include a consideration 
of not only acceptable exposure levels and potential 
exposure routes, but also site conditions and the 
nature and extent of contamination. For example, in 
an area with contamination that is homogeneously 
distributed in a medium, discrete risk levels (e.g., 
1 o·•, 10-") or corresponding contaminant levels 
may provide the most rational basis for defining areas 
or volumes of media to which treatment, containment, 
or excavation actions may be applied. For sites with 
discrete hot spots or areas of more concentrated 
contamination, however, it may be more useful to 
define areas and volumes for remediation on the 
basis of the site-specific relationship of volume (or 
area) to contaminant level. Therefore, when areas or 
volumes of media are defined on the basis of site­
specific considerations such as volume versus 
concentration relationships, the volume or area 
addressed by the alternative should be reviewed with 
respect to the remedial action objectives to ensure 
that alternatives can be assembled to reduce 
exposure to protective levels. 

4.2.4 Identify and Screen Remedial 
Technologies and Process Options 

In this step, the universe of potentially applicable 
technology types and process options is reduced by 
evaluating the options with respect to technical 
implementability. In this guidance document, the term 
"technology types" refers to general categories of 
technologies, such as chemical treatment, thermal 
destruction, immobilization, capping, or dewatering. 
The term "technology process options" refers to 
specific processes within each technology type. For 
example, the chemical treatment technology type 
would include such process options as precipitation, 
ion exchange, and oxidation/reduction. As shown in 
columns four and five of Table 4-1, several broad 
technology types may be identified for each general 
response action, and numerous technology process 
options may exist within each technology type. 

Technology types and process options may be 
identified by drawing on a variety of sources including 

4-1 5 
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references developed for application to Superfund 
sites and more standard engineering texts not 
specifically directed toward hazardous waste sites. 
Some of these sources are included in Appendix D of 
this document. 

During this screening step, process options and entire 
technology types are eliminated from further 
consideration on the basis of technical 
implementability. This is accomplished by using 
readily available information from the Rl site 
characterization on contaminant types and 
concentrations and onsite characteristics to screen 
out technologies and process options that cannot be 
effectively implemented at the site. 

Two factors that commonly influence technology 
screening are the presence of inorganic 
contaminants, which limit the applicability of many 
types of treatment processes, and the subsurface 
conditions, such as depth to impervious formations or 
the degree of fracture in bedrock, which can limit 
many types of containment and ground-water 
collection technologies. This screening step is site­
specific, however, and other factors may need to be 
considered. Figure 4-4 provides an example of initial 
technology screening for ground-water remediation 
at a site having organic and inorganic contaminants 
and shallow, fractured bedrock. 

As with all decisions during an RifFS, the screening of 
techr10iogies should be documented. For most 
studies, a figure similar to Figure 4-4 provides 
adequate information for this purpose and can be 
included in the FS report. 

4.2.5 Evaluate Process Options 

In the fourth step of alternative development, the 
technology processes considered to be 
implementable are evaluated in greater detail before 
selecting one process to represent each technology 
type. One representative process is selected, if 
possible, for each technology type to simplify the 
subsequent development and evaluation of 
alternatives without limiting flexibility during remedial 
design. The representative process provides a basis 
for developing performance specifications during 
preliminary design; however, the specific process 
actually used to implement the remedial action at a 
site may not be selected until the remedial design 
phase. In some cases more than one process option 
may be selected for a technology type. This may be 
done if two or more processes are sufficiently 
different in their performance that one would not 
adequately represent the other. 

Process options are evaluated using the same criteria 
- effectiveness, implementability, and cost - that are 
used to screen alternatives prior to the detailed 
analysis. An important distinction to make is that at 

this time these criteria are applied only to 
technologies and the general response actions they 
are intended to satisfy and not to the site as a whole. 
Furthermore, the evaluation should typically focus on 
effectiveness factors at this stage with less effort 
directed at the implementability and cost evaluation. 

Because of the limited data on innovative 
technologies, it may not be possible to evaluate these 
process options on the same basis as other 
demonstrated technologies. Typically, if innovative 
technologies are judged to be implementable they are 
retained for evaluation either as a "selected" process 
option (if available information indicates that they will 
provide better treatment, fewer or less adverse 
effects, or lower costs than other options), or they will 
be "represented" by another process option of the 
same technology type. The evaluation of process 
options is illustrated In Figure 4-5 and discussed in 
more detail below. 

4.2.5.1 Effectiveness Evaluation 

Specific technology processes that have been 
identified should be evaluated further on their 
effectiveness relative to other processes within the 
same technology type. This evaluation should focus 
on: (1) the potential effectiveness of process options 
in handling the estimated areas or volumes of media 
and meeting the remediation goals identified in the 
remedial action objectives;• (2) the potential impacts 
to human health and the environment during the 
construction and implementation phase; and (3) how 
proven and reliable the process is with respect to the 
contaminants and conditions at the site. 

Information needed to evaluate the effectiveness of 
technology types for the different media includes 
contaminant type and concentration, the area or 
volume of contaminated media, and, when 
appropriate, rates of collection of liquid or gaseous 
media. For some media it may be necessary to 
conduct preliminary analyses or collect additional site 
data to adequately evaluate effectiveness. This is 
often the case for processes in which the rates of 
removal or collection and treatment are needed for 
evaluation, such as for ground-water extraction, 
surface-water collection and treatment, or 
subsurface gas collection. In such cases, a limited 
conceptual design of the process may need to be 
developed, and modeling of the potential 
environmental transport mechanisms associated with 
their operation may be undertaken. Typically, 
however, such analyses are conducted during the 

'The ability of some collection/removal systems, such as 
ground-water pumping, to sufficiently recover contaminated 
media for subsequent treatment may also be assessed as part 
of this evaluation. 

4-1 6 
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... 
I ... 

..... 

Ground Water General 
Response Actions 

lns111ullonal 
Aellona 

Collac:llonl 

Remedial Technology Process Options 

• Screening- may or may na1 be applcableto actu.llileL 

Description 

Figure 4-4. An example of Initial screening of technologies and process options. 

Screening Comments* 

Required lor consideration by NCP 

Potendally applicable 

Potendally applicable 

Potenlllllly applicable 

Potendally applicable 

Nof feasible for lniAIR:epllng contamlnanllll 
In fractured bedrock 
Not feasible lor lnten:apdng contamlnanllll 
In fractured badfoc:k 
Potendally applicable 

Porendally applicable 

Deep aquifer not sullable lor lnjac:llon 
of contaminants 

Potendally applicable 

Potendally applicable 

Porendally applicable 

Porenlllllly applicable 

Potendally applicable 

Poten"-lly applicable 

Not feasible because or Vllt'f shallow depth 
IDbediDCk 
Not eflecllve becauae oflraciUred bedrock 

Not feasible because of Vert shallow depth 
1D bediDCic 

Not effeciiVe because of lrac1Unld bedrock 

Not feasible because of Vert shallow depth 
IDbedrock 
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Ground Water. General 
Response Actions Remedial Technology Process Options Description 

r:-:--:--:-:--~~=:::::=~~~)~~--­
Collecllon 

Treatment 

Discharge 

Onslte discharge 

Offslte discharge 

Legend IZZZ2J • Tec:hnologlnlllat aN ICIMI!Id out 

'Scrwnlng conmenta may or may not be applicable to adtlal1ftu. 

Figure 4-4. Continued. 

Degradallon of organics using mlcroorganlslma 
In an atiiOblc environment 

Degnldallon ol organics using mlcroorganlslms 
In an anaetoblc environment 

Alteration of chemical equiUbrla to reduce 
solubility ollhe COI'IIIIIIllnan'IS 

Mlxlng large volumes of air wllh watet In a 
packed column to promote transfer ol VOCsto air 

Adsorpllon of conlllmlnanls onto acdvated Cll'bon 
by passing watar lhrough carbon column 

Use ol high pressure 1D force water through a 
membrane leaving contemlnanlll behind 
Conlamlnated water Is passed through a resin bed 
where Ions are exchanged between resin and water 
Combustion In a horlzonlally rolallng cylinder 
designed lor uniform heat transfer 

waste Injected ln1D hot agitated bed of sand where 
combustion occurs 
Extracted ground water discharged 1D local POTW 
lortraalment 
Extracted ground water discharged 1D llscensad 
RCRA faciHiy lor treatment andfor disposal 
System of lnjacllon and extraction wells. Introduce 
bacteria and nutrients 1D degrade contamination 
System of wells to Inject air ln1D ground water to 
remove volatiles by air slrtpplng 
Downgradlent llenches backfftled wllh activated 
carbon 10 remove contemlnenlll from water 
System of lnjecllon wells to Inject oxldlzer such 
as hydrogen peroxide 1D degrade contaminants 

See Discharge Undet "Collec:tlon/ 
Discharge• above 

Screening Comments* 

Not feasible for Intercepting contaminants 
In fractured bedrock 

Not feasible for Intercepting contaminants 
In fractured bedrock 
PotenllaUy applicable 

Not applicable ID Inorganic contaminants 
found In ground water at lhe sl18 
Not applicable ID Inorganic contamlnanlll 
found In ground wa111r atlhe site 
Polenllally applicable 

Not applicable to Inorganic contaminants 
found In ground water at lhe sl18 

Not applicable 10 Inorganic contaminants 
found In ground wal8r at lhe aile 
Contaminant c:oncentraUons IDO low for 
tnllltmenl 

Potenllally applicable 

Not applicable to Inorganic contaminants 
found In ground wablr at lhe sl18 
Not applicable to Inorganic contaminants 
found In ground water at the sl18 
PotentlaUy applicable 

PotendaUy applicable 

Not feasible because ol fractured bedrock 

Not feasible because of fractured bedrock 

Not feasible because at shallow depth to bedrock, 
fractured bedrock 

Not feasible because of fractured bedrock 

PotentiaUy applicable 

PotendaUy applicable 

Deep aquifer not suitable lor Injection 
of contaminated wal8r 

Potentially applicable 
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later phases of the FS when alternatives are refined 
and evaluated on a sitewide basis. 

If modeling of transport processes is undertaken 
during the alternative development and screening, 
phases of the FS to evaluate removal or collection 
technologies, and if many contaminants are present 
at the site, it may be necessary to identify indicator 
chemicals, as is often done for the baseline risk 
assessments, to simplify the analysis. Typically, 
indicator chemicals are selected on the basis of their 
usefulness in evaluating potential effects on human 
health and the environment. Commonly selected 
Indicator chemicals include those that are highly 
mobile and highly toxic. 

4.2.5.2 lmplementability Evaluation 

lmplementability encompasses both the technical and 
administrative feasibility of implementing a technology 
process. As discussed in Section 4.2.4, technical 
implementability is used as an initial screen of 
technology types and process options to eliminate 
those that are clearly ineffective or unworkable at a 
site. Therefore, this subsequent, more detailed 
evaluation of process options places greater 
emphasis on the institutional aspects of 
implementability, such as the ability to obtain 
necessary permits for offsite actions, the availability of 
treatment, storage, and disposal services (including 
capacity), and the availability of necessary equipment 
and skilled workers to implement the technology. 

4.2.5.3 Cost Evaluation 

Cost plays a limited role in the screening of process 
options. Relative capital and O&M costs are used 
rather than detailed estimates. At this stage in the 
process, the cost analysis is made on the basis of 
engineering judgment, and each process is evaluated 
as to whether costs are high, low, or medium relative 
to other process options in the same technology type. 
As discussed in Section 4.3, the greatest cost con­
sequences in site remediation are usually associated 
with the degree to which different general technology 
types (i.e., containment, treatment, excavation, etc.) 
are used. Using different process options within a 
technology type usually has a less significant effect 
on cost than does the use of different technology 
types. 

4.2.6 Assemble Alternatives 
In assembling alternatives, general response actions 
and the process options chosen to represent the 
various technology types for each medium or 
operable unit are combined to form alternatives for 
the site as a whole. As discussed in Section 4.1.2.1, 
appropriate treatment and containment options should 

be developed. To assemble alternatives, general 
response actions should be combined using different 
technology types and different volumes of media 
and/or areas of the site. Often more than one general 
response action Is applied to each medium. For 
example, alternatives for remediating soil 
contamination will depend on the type and distribution 
of contaminants and may include incineration of soil 
from some portions of the site and capping of others. 

For sites at which interactions among media are not 
significant (i.e., source control actions will not affect 
ground-water or surface-water responses) the 
combination of medium-specific actions into site 
wide alternatives can be made later in the FS 
process, either after alternatives have been screened 
or prior to conducting the comparative analysis of 
alternatives. For example, if media interactions are 
not of concern, an FS might describe three source 
control options, three soil remediation options, and 
four ground-water remediation options, (instead of 
developing numerous comprehensive sitewide 
alternatives). Although this approach permits greater 
flexibility in developing alternatives and simplifies the 
analyses of sitewide alternatives, it may involve 
greater effort in developing and analyzing medium­
specific options. 

Figure 4-6 illustrates how general response actions 
may be combined to form a range of sitewide 
alternatives. For this relatively simple example, the 
two media of interest are soil and ground water. The 
range of alternatives developed include a no-action 
alternative (alternative 1 ); a limited action alternative 
(alternative 2); source containment options with and 
without ground water treatment (alternatives 3 and 4); 
and three alternatives that employ various levels of 
source treatment, with ground-water collection and 
treatment (alternatives 5, 6, and 7). 

Although not shown in this example, a description of 
each alternative should be included in the FS report. 
For the alternatives presented in Figure 4-6, such 
descriptions would include the locations of areas to 
be excavated or contained, the approximate volumes 
of soil and/or ground water to be excavated and 
collected, the approximate locations of interceptor 
trenches, the locations of potential city water supply 
hook-ups, the locations of connections to the local 
publicly owned treatment works (POTW), 
management options for treatment residuals, and any 
other information needed to adequately describe the 
alternative and document the logic behind the 
assembly of general response actions into specific 
remedial action alternatives. In describing alternatives, 
it may be useful to note those process options that 
were not screened out and that are represented by 
those described in the alternative. 

4-20 
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1 2 3 4 5 6 7 

No Limited Source Source lnSiu Biodegradation, Incineration; General Response Action 
Action Action ContaiMIIr-.; Cor-.aiMIInt; Stabilization, Cap;GW GW Collection, 

NoGW GW Cap;GW Collection, Pretreatment, 
Controls Colectlon, Colledlon, Prelrealment, POTW 

Medium Technology Area or Prelnlatment, Prvtreatmenl, POlW 

Type Volume 
POTW POTW 

Soa Accesa 
Rastrlc1lons • (Fencing) 

• Excavallon 

• • 
On&fteRCRA • landfill 

Disposal 
0111118 RCRA 
Landllll • • 
In Shu • Treatment Stabllza11on 

Onslte 
BID18medldon • To10-4 

lnclnerallon 
Olfslle • 

All 
Capping (Remaining) • • • • Soli Above 

10-6 

Ground Water 
Allernalll AM Residents 
W&lllr In Affected • • • • SuaaiY Area 
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Figure 4-8. Assembling a range of alternative examples. 

4.3 Alternatives Screening Process 

4.3.1 Alternatives Definition 

Before beginning screening, alternatives have been 
assembled primarily on medium-specific 
considerations and implementability concerns. 
Typically, few details of the individual process options 
have been identified, and the sizing requirements of 
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technologies or remediation timeframes have not 
been fully characterized (except for timeframes 
identified to develop ground-water action 
alternatives). Furthermore, interactions among media, 
which may influence remediation activities, have 
usually not been fully determined, nor have sitewide 
protectiveness requirements been addressed. 
Therefore, at this point in the process, such aspects 
of the alternatives may need to be further defined to 
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form the basis for evaluating and comparing the 
alternatives before their screening. 

4.3.1.1 Specific Objectives 

Alternatives are initially developed and assembled to 
meet a set of remedial action objectives for each 
medium of interest. During screening, the assembled 
alternatives should be evaluated to ensure that they 
protect human health and the environment from each 
potential pathway of concern at the site or those 
areas of the site being addressed as part of an 
operable unit. If more than one pathway is present, 
such as inhalation of airborne contaminants and 
Ingestion of contaminants in ground water, the overall 
risk level to receptors should be evaluated. If it is 
found that an alternative is not fully protective, a 
reduction in exposure levels for one or more media 
will need to be made to attain an acceptable risk 
level. 

In refining alternatives, it is important to note that 
protectiveness is achieved by reducing exposures to 
acceptable levels, but achieving these reductions in 
exposures may not always be possible by actually 
cleaning up a specific medium to these same levels. 
For example, protection of human health at a site may 
require that concentrations of contaminants in 
drinking water be reduced to levels that could not 
reasonably be achieved for the water supply aquifer; 
thus, protection could be provided by preventing 
exposures with the use of a wellhead treatment 
system. The critical selection of how risk reductions 
are to be achieved is part of the risk management 
decisionmaking process. 

4.3.1.2 Define Media and Process Options 

Alternatives should be defined to provide sufficient 
quantitative information to allow differentiation among 
alternatives with respect to effectiveness, 
implementability, and cost. Parameters that often 
require additional refinement include the extent or 
volume of contaminated material and the size of 
major technology and process options. 

Refinement of volumes or areas of contaminated 
media is important at some sites at which ongoing 
releases from the source (or contaminated soils) 
significantly affect contaminant levels in other media 
(e.g., ground water) because such interactions may 
not have been addressed when alternatives were 
initially developed by grouping medium-specific 
response actions. If interactions among media appear 
to be important at a site, the effect of source control 
actions on the remediation levels or time frames for 
other media should be evaluated. 

Figure 4-7 provides an example of such an analysis 
in which volatile organics in soil are migrating into an 

underlying aquifer composed of unconsolidated 
materials. Using a model of transport processes at 
the site, the effect of different soil removal actions on 
ground-water remediation (using a specified 
extraction scheme) could be estimated. In this 
example, development of alternatives that consider 
ground water actions independent of soil removal 
(i.e., the no-soil-removal scenario) could result in 
underestimating the achievable remediation level or 
overestimating the time frame for ground-water 
remediation. This could result in an overestimation of 
the extraction and treatment requirements for 
technology processes for ground water. By evaluating 
soil and ground water actions together, the rates and 
volumes of ground water extraction to achieve the 
target remediation levels can be refined more 
accurately. 

After the alternatives have been refined with respect 
to volumes of media, the technology process options 
need to be defined more fully with respect to their 
effectiveness, implementability, and cost such that 
differences among alternatives can be identified. The 
following information should be developed, as 
appropriate, for the various technology processes 
used in an alternative: 

• Size and configuration of onsite extraction and 
treatment systems or containment structures -
For media contaminated with several hazardous 
substances, it may be necessary to first 
determine which contaminant(s) impose the 
greatest treatment requirements; then size or 
configure accordingly. Similarly, for ground­
water extraction technologies at sites with multiple 
ground-water contaminants, it may be necessary 
to evaluate which compounds impose the 
greatest limits on extraction technologies, either 
because of their chemical/physical characteristics, 
concentration, or distribution in ground water. 

• Time frame in which treatment, containment, or 
removal goals can be achieved - The remediation 
time frame is often interdependent on the size of 
a treatment system or configuration of a ground­
water extraction system. The time frame may be 
determined on the basis of specific remediation 
goals (e.g., attaining ground-water remediation 
goals in 10 years), in which case the technology 
is sized and configured to achieve this; the time 
frame may also be influenced by technological 
limitations (such as maximum size consideration, 
performance capabilities, and/or availability of 
adequate treatment systems or disposal 
capacity). 

• Rates or flows of treatment - These will also 
influence the sizing of technologies and time 
frame within which remediation can be achieved. 
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Figure 4-7. Time to achieve 10 .. to 10 .. risk level for a single-contaminant for ground water cleanup under various soil 
removal alternatives. 

• Spatial requirements for constructing treatment or 
containment technologies or for staging 
construction materials or excavated soil or waste 

• Distances for disposal technologies - These 
include approximate transport distances to 
acceptable offsite treatment and disposal facilities 
and distances for water pipelines for discharge to 
a receiving stream or a POTW. 

• Required permits for offsite actions and imposed 
limitations - These include National Pollutant 
Discharge Elimination System (NPDES), 
pretreatment, and emission control requirements; 
coordination with local agencies and the public; 

and other legal considerations. These may also 
encompass some action-, location-, and 
chemical-specific ARARs. 

4.3.2 Screening Evaluation 

Defined alternatives are evaluated against the short­
and long-term aspects of three broad criteria: 
effectiveness, implementability, and cost. Because 
the purpose of the screening evaluation is to reduce 
the number of alternatives that will undergo a more 
thorough and extensive analysis, alternatives will be 
evaluated more generally in this phase than during 
the detailed analysis. However, evaluations at this 
time should be sufficiently detailed to distinguish 
among alternatives. In addition, one should ensure 
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that the alternatives are being compared on an 
equivalent basis (i.e., definitions of treatment 
alternatives are approximately at the same level of 
detail to allow preparation of comparable cost 
estimates). 

Initially, specific technologies or process options were 
evaluated primarily on the basis of whether or not 
they could meet a particular remedial action objective. 
During alternative screening, the entire alternative is 
evaluated as to its effectiveness, implementability, 
and cost. 

During the detailed analysis, the alternatives will be 
evaluated against nine specific criteria and their 
individual factors rather than the general criteria used 
in screening. Therefore, individuals conducting the FS 
should be familiar with the nine criteria (see Section 
6.2.2) at the time of screening to better understand 
the direction that the analysis will be taking. The 
relationship between the screening criteria and the 
nine evaluation criteria is conceptually illustrated in 
Figure 4-8. 

It is also important to note that comparisons during 
screening are usually made between similar 
alternatives (the most promising of which is carried 
forward for further analysis); whereas, comparisons 
during the detailed analysis will differentiate across 
the entire range of alternatives. The criteria used for 
screening are described in the following sections. 

4.3.2.1 Effectiveness Evaluation 

A key aspect of the screening evaluation is the 
effectiveness of each alternative in protecting human 
health and the environment. Each alternative should 
be evaluated as to its effectiveness in providing 
protection and the reductions in toxicity, mobility, or 
volume that it will achieve. Both short- and long­
term components of effectiveness should be 
evaluated; short-term referring to the construction 
and implementation period, and long-term referring 
to the period after the remedial action is complete. 
Reduction of toxicity, mobility, or volume refers to 
changes in one or more characteristics of the 
hazardous substances or contaminated media by the 
use of treatment that decreases the inherent threats 
or risks associated with the hazardous material. 

4.3.2.2 lmplementability Evaluation 

lmplementability, as a measure of both the technical 
and administrative feasibility of constructing, 
operating, and maintaining a remedial action 
alternative, is used during screening to evaluate the 
combinations of process options with respect to 
conditions at a specific site. Technical feasibility 
refers to the ability to construct, reliably operate, and 
meet technology-specific regulations for process 
options until a remedial action Is complete; it also 

includes operation, maintenance, replacement, and 
monitoring of technical components of an alternative, 
if required, into the future after the remedial action is 
complete. Administrative feasibility refers to the ability 
to obtain approvals from other offices and agencies, 
the availability of treatment, storage, and disposal 
services and capacity, and the requirements for, and 
availability of, specific equipment and technical 
specialists. 

The determination that an alternative is not technically 
feasible and Is not available will usually preclude It 
from further consideration unless steps can be taken 
to change the conditions responsible for the 
determination. Typically, this type of "fatal flaw" 
would have been identified during technology 
screening, and the infeasible alternative would not 
have been assembled. Negative factors affecting 
administrative feasibility will normally involve 
coordination steps to lessen the negative aspects of 
the alternative but will not necessarily eliminate an 
alternative from consideration. 

4.3.2.3 Cost Evaluation 

Typically, alternatives will have been defined well 
enough before scr~ening that some estimates of cost 
are available for comparisons among alternatives. 
However, because uncertainties associated with the 
definition of alternatives often remain, it may not be 
practicable to define the costs of alternatives with the 
accuracy desired for the detailed analysis (i.e., +50 
percent to -30 percent). 

Absolute accuracy of cost estimates during screening 
is not essential. The focus should be to make 
comparative estimates for alternatives with relative 
accuracy so that cost decisions among alternatives 
will be sustained as the accuracy of cost estimates 
improves beyond the screening process. The 
procedures used to develop cost estimates for 
alternative screening are similar to those used for the 
detailed analysis: the only differences would be in the 
degree of alternative refinement and in the degree to 
which cost components are developed. 

Cost estimates for screening alternatives typically will 
be based on a variety of cost-estimating data. Bases 
for screening cost estimates may include cost curves, 
generic unit costs, vendor information, conventional 
cost-estimating guides, and prior similar estimates 
as modified by site-specific information. 

Prior estimates, site-cost experience, and good 
engineering judgments are needed to identify those 
unique items in each alternative that will control these 
comparative estimates. Cost estimates for items 
common to all alternatives or indirect costs 
(engineering, financial, supervision, outside contractor 
support, contingencies) do not normally warrant 
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substantial effort during the alternative screening 
phase. 

Both capital and O&M costs should be considered, 
where appropriate. during the screening of 
alternatives. The evaluation should include those 
O&M costs that will be incurred for as long as 
necessary, even after the initial remedial action is 
complete. In addition, potential future remedial action 
costs should be considered during alternative 
screening to the extent they can be defined. Present 
worth analyses should be used during alternative 
screening to evaluate expenditures that occur over 
different time periods. By discounting all costs to a 
common base year, the costs for different remedial 
action alternatives can be compared on the basis of a 
single figure for each alternative. 

A more detailed discussion of cost evaluations is 
presented in Chapter 6. 

4.3.2.4 Innovative Technologies 

Technologies are classified as innovative if they are 
developed fully but lack sufficient cost or performance 
data for routine use at Superfund sites. In many 
cases. it will not be possible to evaluate alternatives 
incorporating innovative technologies on the same 
basis as available technologies. because insufficient 
data exist on innovative technologies. If treatability 
testing Is being considered to better evaluate an 
innovative technology, the decision to conduct a test 
should be made as early in the process as possible to 
avoid delays in the RifFS schedule. 

Innovative technologies would normally be carried 
through the screening phase if there were reason to 
believe that the innovative technology would offer 
significant advantages. These advantages may be in 
the form of better treatment performance or 
implementability, fewer adverse impacts than other 
available approaches. or lower costs for similar levels 
of performance. A "reasonable belief" exists if 
indications from other full-scale applications under 
similar circumstances or from bench-scale or pilot­
scale treatability testing supports the expected 
advantages. 

4.3.3 Alternative Screening 

4.3.3.1 Guidelines for Screening 

Alternatives with the most favorable composite 
evaluation of all factors should be retained for further 
consideration during the detailed analysis. Alternatives 
selected for further evaluation should, where 
practicable. preserve the range of treatment and 
containment technologies initially developed. It is not 
a requirement that the entire range of alternatives 
originally developed be preserved if all alternatives in 

a portion of the range do not represent distinct viable 
options. 

The target number of alternatives to be carried 
through screening should be set by the project 
manager and the lead agency on a site-specific 
basis. It Is expected that the typical target number of 
alternatives carried through screening (including 
containment and no-action alternatives) usually 
should not exceed 10. Fewer alternatives should be 
carried through screening, if possible, while 
adequately preserving the range of remedies. If the 
alternatives being screened are still medium-specific 
and do not address the entire site or operable unit, 
the number of alternatives retained for each specific 
medium should be considerably less than 10. 

4.3.3.2 Selection of Alternatives for Detailed 
Analysis 

Once the evaluation has been conducted for each of 
the alternatives. the lead agency and its contractor 
should meet with the support agency to discuss each 
of the alternatives being considered. This meeting 
does not correspond to a formal quality control review 
stage but provides the lead agency and its contractor 
with input from the support agency and serves as a 
forum for updating the support agency with the 
current direction of the FS. 

The alternatives recommended for further 
consideration should be agreed upon at this meeting 
so that documentation of the results of alternative 
screening is complete; any additional investigations 
that may be necessary are identified; and the detailed 
analysis can commence. 

Unselected alternatives may be reconsidered at a 
later step in the detailed analysis if similar retained 
alternatives continue to be evaluated favorably or if 
information is developed that identifies an additional 
advantage not previously apparent. This provides the 
flexibility to double check a previous decision or to 
review variations of alternatives being considered 
(e.g .• consideration of other similar process options). 
However. it Is expected that under most 
circumstances. once an alternative is screened out it 
will not be reconsidered for selection. 

4.3.3.3 Post-screening Tasks 

The completion of the screening process leads 
directly into the detailed analysis and may serve to 
identify additional investigations that may be needed 
to adequately evaluate alternatives. To ensure a 
smooth transition from the screening of alternatives to 
the detailed analysis, it will be necessary to identify 
and begin verifying action-specific ARARs and 
initiate treatability testing (if not done previously) and 
additional site characterization, as appropriate. 
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Although the consideration of action-specific ARARs 
begins earlier as process options are combined, the 
identification of action-specific ARARs will need to 
be more definitive as the alternatives become better 
defined. At the conclusion of screening, sufficient 
information should exist on the technologies and the 
most probable configurations of technologies so that 
the lead agency and support agency can better define 
and agree on action-specific ARARs. As with 
chemical-specific ARARs, action-specific ARARs 
should include all Federal requirements and any State 
requirements that either are more stringent than 
Federal ARARs or specify requirements where no 
Federal ARARs exist. 

Once the field of alternatives has been narrowed, the 
technology processes of greatest interest can be 
identified. At this point, the need for treatability tests 
(if not identified earlier) can be determined for 
process options that will require additional data for 
detailed analysis. Although the results of treatability 
testing may not be used until the detailed analysis, 
they should be initiated as early in the process as 
possible to minimize any potential delays on the FS 
schedule. The type and scope of treatability tests 
depends on the expected data requirements for 
detailed analysis of alternatives. Factors involved in 
determining the need for and scope of treatability 
studies are discussed in Chapter 5. 

In some cases, the need for additional site 
characterization may also be identified during the 
screening phase. Because the nature and extent of 
contamination is usually well defined at this time, 
additional field investigations should be conducted 
only to better define the effect of site conditions on 
the performance of the technology processes of 
greatest interest. 

4.4 Community Relations During 
Alternative Development and 
Screening 

The community relations activities implemented for 
site characterization may also be appropriate during 
the development of alternatives. Activities focus on 
providing information to the community concerning 
the development and screening of remedial 
alternatives and obtaining feedback on community 
interests and concerns associated with such alter­
natives. Community relations activities should be 
site- and community-specific and are usually 
stipulated in the community relations plan that is 
prepared during seeping activities. Community 
relations activities during the development of 
alternatives may include, but are not limited to, a fact 
sheet describing alternatives identified as potentially 
feasible, a workshop presenting citizens with the 
Agency's considerations for developing alternatives, 
briefings for local officials and concerned citizens on 

alternatives under consideration, a small group 
meeting for citizens involved with the site, and news 
releases describing technologies being evaluated. It is 
important to note that public interest typically 
increases as the feasibility study progresses; and that 
the technical adequacy of a remedy does not ensure 
community acceptance. Therefore, the community 
relations activities should be planned and conducted 
to address such interest and potential concerns. 

If alternatives are being developed concurrently with 
the Rl site characterization, information on the 
screening of technologies and remedial alternative 
development should be included in public information 
materials and activities prepared during site 
characterization. If alternatives are developed after 
site characterization, additional community relations 
activities should be conducted. In general, community 
relations activities during alternative development and 
screening are most appropriate if citizens are 
significantly concerned over site conditions, and RI/FS 
activities that are being implemented at the site. The 
level of effort for community relations at this phase 
should be described in the community relations plan. 

4.5 Reporting and Communication 
During Alternative Development and 
Screening 

Although no formal report preparation is required 
during the development and screening of alternatives 
(except whatever routine administrative and project 
management tracking methods have been designated 
for use by the lead agency and its contractor(s))', 
some form of written documentation of the methods, 
rationale, and results of alternative screening (e.g., 
graphical representation similar to Figures 4-5 and 
4-6 or a technical memorandum) needs to be 
provided to the lead and support agencies. If a 
technical memorandum is prepared, it can serve as 
the basis for later development of the chapter(s) in 
the FS report that discusses the development and 
screening of alternatives. 

Communication among the lead and support agencies 
and their contractor{s) is very important to obtain 
input and agreement on the technologies or 
processes and alternatives considered for 
implementation at the site. As shown in Table 4-2, 
communication should occur to facilitate the initial 
screening of technologies and process options, to 
agree on what additional site data may be needed, 
and to gain input and agreement on the choice of 
representative processes and combinations to be 

'The RPM may require a written deliverable from the PRPs 
during alternative development and screening for a PRP-Iead 
RI/FS. 

4-27 



NL-RBS 000644

used to assemble alternatives. In addition, the 
following key coordination points are required: 

evaluating, defining, and screening alternatives should 
be well documented, showing the rationale for each 
step. The following types of information should be 
documented in the final RI/FS report to the extent 
possible: 

• The lead and support agencies should agree on 
the set of alternatives selected for detailed 
analysis. 

• The lead and support agencies must coordinate 
identification of action-specific ARARs. 

• Chemical- and/or risk-based remedial 
objectives associated with the alternative 

• The lead agency and its contractor are to 
evaluate the need for any additional investigations 
that may be needed before they conduct the 
detailed analysis. 

• Modifications to any media-specific alternatives 
initially developed to ensure that risk from 
multiple-pathway exposures and interactions 
among source- and ground-water-remediation 
strategies are addressed 

For purposes of speed and efficiency, the preferred 
approach for the exchange of information is through 
meetings. However, other approaches that facilitate 
effective review and input (e .g., technical 
memorandums for review) may be used at the lead 
agency's discretion. 

• Definition of each alternative including extent of 
remediation, volume of contaminated material, 
size of major technologies, process parameters, 
cleanup timeframes, transportation distances, and 
special considerations 

• Notation of process options that were not initially 
screened out and are being represented by the 
processes comprising the alternative 

Because the final RifFS report may eventually be 
subject to judicial review, the procedures for 

Table 4-2. Reporting and Communication During Alternative Development and Screening 

Information Needed 

All potential technologies induded for 
consideration 

Need for additional field data or 
treatability studies 

Process evaluation and alternative 
development 

Results of alternative saeening (If 
conducted) 

Identification of action-specific ARARs 

Need for additional investigation 

Purpose 
For lead agency and contractor to identify 
potential technologies; for lead agency to 
obtain support agency review and 
comment 

For lead agency and contractor to 
determine whether more field data or 
treatability tests are needed to evaluate 
selected technologies; for lead agency to 
obtain support agency review and 
comment 

For lead agency and contractor to 
communicate and reach agreement on 
technology saeening and alternative 
development; for lead agency to obtain 
support agency review and comment 

For lead agency and contractor to 
communicate and reach agreement on 
alternative saeenlng; for lead agency to 
obtain support agency review and 
comment 

For lead agency to obtain input from the 
support agency on action-specific ARARs 

For lead agency and contractor to 
determine whether additional investigations 
are needed to evaluate selected 
alternatives; for lead agency to obtain 
support agency review and comment 
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Chapter 5 
Treatability Investigations 

5.1 Introduction 

As discussed earlier, the phased RI/FS process is 
intended to better focus the site investigation so that 
only those data necessary to support the RI/FS and 
the decision-making process are collected. Data 
needs are initially Identified on the basis of the 
understanding of the site at the time the RI/FS is 
initially seeped. Therefore, initial sampling and testing 
efforts may be limited until a more complete 
understanding of the site allows subsequent sampling 
efforts to be better focused. As site information is 
collected during the Rl and alternatives are being 
developed, additional data needs necessary to 
adequately evaluate alternatives during the detailed 
analysis are often identified. These additional data 
needs may involve the collection of site 
characterization data, as described in Chapter 3, or 
treatability studies to better evaluate technology 
performance. This chapter is intended to provide an 
overview of the types of treatability studies (i.e., 
bench scale, pilot scale) that may be used, their 
specific purposes, and Important factors that need to 
be considered when contemplating their use. 

5.1.1 Objectives of Treatability Investigations 

Treatability studies are conducted primarily to achieve 
the following: 

• Provide sufficient data to allow treatment 
alternatives to be fully developed and evaluated 
during the detailed analysis and to support the 
remedial design of a selected alternative 

• Reduce cost and performance uncertainties for 
treatment alternatives to acceptable levels so that 
a remedy can be selected 

5.1.2 Overview of Treatability Investigations 

Treatability studies to collect data on technologies 
identified during the alternative development process 
are conducted, as appropriate, to provide additional 
information for evaluating technologies. The RI/FS 
contractor and the lead agency's RPM must review 
the existing site data and available information on 
technologies to determine if treatability investigations 
are needed. As discussed earlier, the need for 
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treatability testing should be identified as early in the 
RI/FS process as possible. A decision to conduct 
treatability testing may be made during project 
seeping if information indicates such testing is 
desirable. However, the decision to conduct these 
activities must be made by weighing the cost and 
time required to complete the investigation against 
the potential value of the information in resolving 
uncertainties associated with selection of a remedial 
action. In some situations a specific technology that 
appears to offer a substantial savings in costs or 
significantly greater performance capabilities may not 
be identified until the later phases of the RI/FS. Under 
such circumstances it may be advantageous to 
postpone completion of the RI/FS until treatability 
studies can be completed. Project managers will need 
to make such decisions on a case by case basis. In 
other situations, treatability investigations may be 
postponed until the remedial design phase. 

The decision process for treatability investigations is 
shown conceptually in Figure 5-1 and consists of 
the following steps: 

• Determining data needs 

• Reviewing existing data on the site and available 
literature on technologies to determine if existing 
data are sufficient to evaluate alternatives 

• Perform treatability tests, as appropriate, to 
determine performance, operating parameters, 
and relative costs of potential remedial 
technologies 

• Evaluating the data to ensure that DQOs are met 

5.2 Determination of Data Requirements 
To the extent possible, data required to assess the 
feasibility of technologies should be gathered during 
the site characterization (e.g., moisture and heat 
content data should be collected if incineration of an 
organic waste is being considered). Because data 
requirements will depend on the specific treatment 
process and the contaminants and matrices being 
considered, the results of the site characterization will 
influence the types of alternatives developed and 
screened, which will in tum influence additional data 
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Figure 5-1. Treatability investigations. 

Treatability 
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needs. However, data collected during site 
characterization will not always be adequate for 
assessing the feasibility of remedial technologies, 
and, in fact, the need for detailed data from 
treatability tests may not become apparent until the 
initial screening of alternatives has been completed. A 
description of data requirements for selected 
technologies is presented in Table 5-l. The 
Technology Screening Guide for Treatment of 
CERCLA Soils and Sludges (U.S. EPA. September 
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1988) summarizes data needs for a larger number of 
available and innovative technologies. The Superfund 
Innovative Technology Evaluation (SITE) program is 
another source to assist with the identification of data 
needs and to obtain performance information on 
innovative technologies. 

Additional data needs can be identified by conducting 
a more exhaustive literature survey than was originally 
conducted when potential technologies were initially 
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Table 5·1. Typical Data Requirements for Remediation Technologies 

Technology Waste Matrix Example Data Required 

Thermal Destruction Soils Moisture content 
Heat value 
Chlorine content 
Destruction efficiency 

Liquids Heat value 
Concentration of metals 
Destruction efficiency 

Air Stripping Ground Water Concentration of volatile contaminants. Concentration of non-volatile contaminants 
Contaminant removal efficiencies {obtainable from mathematical models) 

Metal Hydroxide 
Precipitation 

Ground Water Metals concentration 
Contaminant removal efficiency 
Sludge generation rate and composition 

Soils Soil type In Situ Vapor 
Extraction Particle size distribution. Concentration of volatile compounds 

Presence of non-volatile contaminants 
Contaminant removal efficiencies {usually requires bench- or pilot-scale work) 

Note: Tables used in this ouUine are only partial examples. 

being identified. The objectives of a literature survey 
are as follows: 

• Determine whether the performance of those 
technologies under consideration have been 
sufficiently documented on similar wastes 
considering the scale (e.g., bench, pilot, or full} 
and the number of times the technologies have 
been used 

• Gather information on relative costs, applicability, 
removal efficiencies, O&M requirements, and 
implementability of the candidate technologies 

• Determine testing requirements for bench or pilot 
studies, if required 

5.3 Treatability Testing 

Certain technologies have been demonstrated 
sufficiently so that site-specific information collected 
during the site characterization is adequate to 
evaluate and cost those technologies without 
conducting treatability, testing. For example, a 
ground-water investigation usually provides sufficient 
information from which to size a packed tower air 
stripper and prepare a comparative cost estimate. 
Other examples of when treatability testing may not 
be necessary include: 

• A developed technology is well proven on similar 
applications. 

• Substantial experience exists with a technology 
employing treatment of well-documented waste 
materials. (For example, air stripping or carbon 
adsorption of ground water containing organic 
compounds for which treatment has previously 
proven effective.) 

• Relatively low removal efficiencies are required 
(e.g., 50 to 90 percent), and data are already 
available. 

Frequently, technologies have not been sufficiently 
demonstrated or characterization of the waste alone 
is insufficient to predict treatment performance or to 
estimate the size and cost of appropriate treatment 
units. Furthermore, some treatment processes are not 
sufficiently understood for performance to be 
predicted, even with a complete characterization of 
the wastes. For example, often it is difficult to predict 
biological toxicity in a biological treatment plant 
without pilot tests. When treatment performance is 
difficult to predict, an actual testing of the process 
may be the only means of obtaining the necessary 
data. In fact, in some situations it may be more 
cost-effective to test a process on the actual waste 
than it would be to characterize the waste in sufficient 
detail to predict performance. 

Treatability testing performed during an RifFS is used 
to adequately evaluate a specific technology, 
including evaluating performance, determining 
process sizing, and estimating costs in sufficient 
detail to support the remedy-selection process. 
Treatability testing in the RI/FS is not meant to be 
used solely to develop detailed design or operating 
parameters that are more appropriately developed 
during the remedial design phase. 

Treatability testing can be performed by using 
bench-scale or · pilot-scale techniques, which are 
described in detail in the following sections. However, 
in general, treatability studies will include the following 
steps: 

• Preparing a work plan (or modifying the existing 
work plan) for the bench or pilot studies 
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• Performing field sampling, and/or bench testing, 
and/or pilot testing 

• Evaluating data from field studies, and/or bench 
testing, and/or pilot testing 

• Preparing a brief report documenting the results 
of the testing 

5.3.1 Bench-Scale Treatability Studies 

Bench testing usually is performed in a laboratory, in 
which comparatively small volumes of waste are 
tested for the individual parameters of a treatment 
technology. These tests are generally used to 
determine if the "chemistry" of the process works 
and are usually performed in batch (e.g., "jar tests"), 
with treatment parameters varied one at a time. 
Because small volumes and inexpensive reactors 
(e.g., bottles or beakers) are used, bench tests can 
be used economically to test a relatively large number 
of both performance and waste-composition 
variables. It is also possible to evaluate a treatment 
system made up of several technologies and to 
generate limited amounts of residuals for evaluation. 
Bench tests are typically performed for projects 
involving treatment or destruction technologies. 
However, care must be taken in attempting to predict 
the performance of full-scale processes on the basis 
of these tests. 

Bench-scale testing is useful for a developing 
technology, because it can be used to test for a wide 
variety of operating conditions.' In such cases, bench 
tests can also be used to determine broad operating 
conditions to allow optimization during additional 
bench or possibly larger-scale pilot tests to follow. 

Bench-scale testing usually consists of a series of 
tests, with the results of the previous analysis 

determining the next set of conditions to evaluate. 
The first tests usually cover a broad range of potential 
operating conditions in order to narrow the conditions 
for subsequent tests. For example, pH is the most 
important parameter for hydroxide precipitation of 
heavy metals. An initial "screening" jar test might be 
performed in which the pH range is varied from 7 
through 12 in whole pH units. After finding a minimum 
metals concentration at pH 9, additional testing could 
be performed at narrower pH intervals around 9. The 
initial screening tests need not be performed to the 
same high level of accuracy used in the final tests to 
predict treatment effectiveness. 

'Bench tests may also be conducted for well-developed and 
documented technologies that are being applied to a new 
waste. 
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Bench-scale testing can usually be performed over 
a few weeks or months, and the costs are usually 
only a small portion of the total RI/FS cost. 

Bench-scale testing should be performed, as 
appropriate, to determine the following: 

• Effectiveness of the treatment alternative on the 
waste (note that for some technologies bench­
scale testing may not be sufficient to make a final 
effectiveness determination) 

• Differences in performance between competing 
manufacturers (e.g., activated carbon adsorption 
isotherms, polymer jar tests) 

• Differences in performance between alternative 
chemicals (e.g., alum versus lime versus ferric 
chloride versus sodium sulfide) 

• Sizing requirements for pilot-scale studies (e.g., 
chemical feed systems) 

• Screening of technologies to be pilot tested (e.g., 
sludge dewatering) 

• Sizing of those treatment units that would 
sufficiently affect the cost of implementing the 
technology 

• Compatibility of materials with the waste 

The preplanning information needed to prepare for 
bench-scale treatability testing includes: a waste 
sampling plan; waste characterization; treatment goals 
(e.g., how clean or resistant to leaching does the 
waste need to be); data requirements for estimating 
the cost of the technology being evaluated (e.g., 
sufficient for an order of magnitude cost estimate 
(i.e., +50/-30 percent)); and information needed for 
procurement of equipment and analytical services. 

5.3.2 Pilot-Scale Treatability Studies 

Pilot studies are intended to simulate the physical as 
well as chemical parameters of a full-scale process; 
therefore, the treatment unit sizes and the volume of 
waste to be processed in pilot systems greatly 
increase over those of bench scale. As such, pilot 
tests are intended to bridge the gap between bench­
level analyses and full-scale operation, and are 
intended to more accurately simulate the performance 
of the full-scale process. 

Pilot units are designed as small as possible to 
minimize costs, yet large enough to get the data 
required for scaling up. Pilot units are usually sized to 
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minimize the physical and geometric effects of test 
equipment on treatment performance to simulate 
full-scale performance. Examples of these effects 
include mixing, wall effects, accurate settling data, 
and generation of sufficient residues (sludges, off 
gases, etc.) for additional testing (dewatering, fixation, 
etc.). Pilot units are operated in a manner as similar 
as possible to the operation of the full-scale system 
(i.e., if the full-scale system will be operated 
continuously, then the pilot system would usually be 
operated continuously). 

In many instances, significant time is required to 
make a changeover in operating conditions of a pilot 
plant and get a reliable result of the change. 
Therefore, time and budget constraints often limit the 
ability to test a large number of operating conditions. 
Since pilot tests usually require large volumes of 
waste that may vary in characteristics, consideration 
should be given to performing tests on wastes that 
are representative of actual site conditions and full­
scale operations (e.g., it may be necessary to blend 
or spike wastes to test all waste characteristics 
anticipated at the site and/or to conduct onsite tests 
using mobile laboratories). 

In addition to the preplanning requirements for 
bench-scale tests, information needed to prepare for 
a pilot-scale treatability test includes: 

• Site information that would affect pilot-test 
requirements (i.e., waste characteristics, power 
availability, etc.) 

• Waste requirements for testing (i.e., volumes, 
pretreatment, etc.) 

• Data requirements for technologies to be tested 

Because substantial quantities of material may be 
processed in a pilot test and because of the 
material's hazardous characteristics, special 
precautions may be required in handling transport and 
disposal of processed waste. It may be necessary to 
obtain an agreement with a local sewer authority or 
cognizant State agencies or to obtain an NPDES 
permit for offsite discharge of treated effluent. Solid 
residuals must be disposed of properly offsite or 
stored onsite to be addressed as part of the remedial 
action. 

5.4 Bench Versus Pilot Testing 
Alternatives involving treatment or destruction 
technologies may require some form of treatability 
testing, if their use represents first-of-its-kind 
applications on unique or heterogeneous wastes. 

Once a decision is made to perform treatability 
studies, the RI/FS contractor and lead agency 
remedial project manager will have to decide on the 

type of treatability testing to use. This decision must 
always be made taking into account the technologies 
under consideration, performance goals, and site 
characteristics. 

The choice of bench versus pilot testing is affected 
by the level of development of the technology. For a 
technology that is well developed and tested, bench 
studies are often sufficient to evaluate performance 
on new wastes. For innovative technologies, however, 
pilot tests may be required since information 
necessary to conduct full-scale tests is either limited 
or nonexistent. 

Pilot studies are usually not required for well­
developed technologies except when treating a new 
waste type or matrix that could affect the physical 
operating characteristics of a treatment unit. For 
example, incineration of fine sands or clay soils in a 
rotary kiln that has been developed for coarser solids 
can result in carryover of fine sands into the 
secondary combustion chamber. 

During the RI/FS process, pilot- scale studies should 
be limited to situations in which bench-scale testing 
or field sampling of physical or chemical parameters 
provide insufficient information from which to evaluate 
an alternative (e.g., it is difficult to evaluate the ability 
of a rotary kiln incinerator to handle a new waste 
matrix using a bench-scale test). Pilot-scale tests 
may also be required when there is a need to 
investigate secondary effects of the process, such as 
air emissions, or when treatment residues (sludge, air 
emissions) are required to test secondary treatment 
processes. 
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Because of the time required to design, fabricate, and 
install pilot- scale equipment and to perform tests for 
a reasonable number of operating conditions, 
conducting a pilot study can add significant time and 
cost to the RI/FS. The decision to perform a pilot test 
should, therefore, be considered carefully and made 
as early in the process as possible to minimize 
potential delays to the FS. 

To determine the need for pilot testing, the potential 
for improved performance or savings in time or 
money during the implementation of a technology 
should be balanced against the additional time and 
cost for pilot testing during the RI/FS. Technologies 
requiring pilot testing should also be compared to 
technologies that can be implemented without pilot 
testing. Innovative technologies should be considered 
if they offer the potential for more efficient treatment, 
destruction of the waste, or significant savings in time 
or money required to complete a remedial action. 

The final decision as to how much treatability testing 
(or collection of additional data of any kind) should be 
undertaken involves balancing the value of the 
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additional data against increased cost, schedule 
delay, and level of allowable uncertainty in the 
remedy-selection process. Generally, one of the 
following choices must be made: 

• Collect more data using treatability testing 

• Provide additional safety factors in the remedial 
design to accommodate the uncertainties 

• Proceed with the remedy selection, accepting the 
uncertainty and the potential cost and 
performance consequences 

The final decision may be a combination of several of 
these choices. The lead agency's RPM must base 
the decision upon the characteristics of the site, the 
cost of the studies, and the uncertainties of 
proceeding without them. 

Table 5-2 provides a comparison between bench 
and pilot studies, and Table 5-3 shows examples of 
bench and pilot testing programs. 

5.4.1 Testing Considerations 

Shipment of substantial volumes of contaminated 
material from a site for testing can prove to be 
difficult; • residual material not consumed in testing will 
need to be disposed of safely, and the disposal must 
be adequately documented. Therefore, the volume of 
materials to be tested offsite should be minimized to 
avoid related problems. 

A second testing consideration is the possible 
difficulty of getting a representative sample of waste 
for treatability testing. For example, although 
ground-water samples collected from monitoring 
wells during site characterization may be available for 
testing treatment technologies, separate extraction 
wells may need to be used to produce the required 
ground- water flow patterns during remedial actions. 
Consequently, because the characteristics of ground 
water from extraction wells may be different from 
monitoring wells, representative waste samples may 
be unavailable until extraction wells are installed and 
pumped. 

A similar concern arises when trying to obtain 
representative samples for testing the treatment of 
contaminated soil. Since the soil characteristics will 
vary both horizontally and vertically on the site it may 
not be possible to obtain a sample that fully 
represents full-scale conditions without blending or 
spiking. 

2 See 40 CFR parts 260 and 261 for specific details on 
treatability study sample exemptions. 

5.4.2 Data Quality Objectives 

The data quality required for analytical results of 
treatability tests is a key concern since it greatly 
affects the cost and time required for the analyses. 
Analytical levels and corresponding levels of quality 
are discussed in Chapter 2 of this guidance. 

Since the results of bench and pilot studies are used 
to support selection of a remedial alternative, results 
of such studies will support the ROD and become 
part of the Administrative Record. Furthermore, 
results of treatability testing also may be used on 
other sites with similar characteristics. Therefore, 
procedures followed in testing should be well 
documented. Sampling and analyses for tests used to 
develop predictive results will need to be performed 
with the same level of accuracy and care that was 
used during the site characterization. Because cost 
and time required for analyses increase significantly 
with increased quality, potential savings can be 
derived by carefully determining the level(s) of data 
quality necessary for each analytical level required. 

Table 5-4 presents the data quality usually required 
for the various analyses that may be performed 
during treatability investigations. Bench- and pilot­
scale testing require some moderate and some 
high-quality data. Sufficient high-quality data are 
needed to document treatment performance of the 
technologies considered for further evaluation. 

5.5 Treatability Test Work Plan 
Laboratory testing can be expensive and time 
consuming. A well-written work plan is a necessary 
document if a treatability testing program is to be 
completed on time, within budget, and with accurate 
results. Preparation of a work plan provides an 
opportunity to run the test mentally and review 
comments before starting the test. It also reduces the 
ambiguity of communication between the lead 
agency's RPM, the contractor's project manager, the 
technician performing the test, and the laboratory 
technician performing the analyses on test samples. 
The treatability test work plan, which may be an 
amendment to the original work plan, if the need for 
the treatability tests was not identified until later in the 
process, or a separate one specifically for this phase. 
Regardless, the work plan should be reviewed and 
approved by the lead agency's RPM. The RPM and 
RI/FS contractor should determine the appropriate 
level of detail for the work plan since a detailed plan 
is not always needed and will require time to prepare 
and approve. In some situations the original work plan 
may adequately describe the treatability tests and a 
separate plan is not required (e.g., the need for 
treatability testing can be identified during the scoping 
phase if existing information is sufficient). Section 
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Table S-2. Bench and Pilot Study Parameters 

Parameter Bench Pilot 

Purpose Define process kinetics, material 
compatibility, impact of environmental 
factors, types of doses of chemicals, 
active mechanisms, etc. 

Define design and operation criteria, 
materials of construction, ease of material 
handling and construction, etc. 

Size Laboratory or bench top 1-100% of full scale 
Relatively large amounts Quantity of Waste and Materials 

Required 
Small to moderate amounts 

Number of Variables That Can Be 
Considered 

Many 

Days to weeks 

Few (greater site-specificity) 

Weeks to months nme Requirements 

Typical Cost Range 0.5-2% of capital costs of remedial 
action 

2-5% of capital costs of remedial 
action' 

Laboratory Onsite Most Frequent Location 

Limiting Considerations Wall, boundary and mixing effects; 
volume effects; solids processing difficult 
to simulate; transportation of sufficient 
waste volume 

Limited number of variables; large waste 
volume required; safety, health, and other 
risks; disposal of process waste material 

'Actual percentage cost of pilot testing will depend significantly on the total cost of the remedial action. 

2.3.1 and Appendix B.2 provide additional information 
on work plan preparation. 

5.5.1 Bench-Scale Treatability Work Plan 

Table 5-5 provides a suggested work plan format for 
bench-scale testing; the various sections of the' 
recommended format for the work plan are described 
below. 

• Project Description and Site Background - Briefly 
describe the site and the types, concentrations, 
and distributions of contaminants of concern 
(concentrating on those for which the technology 
is being considered). 

• Remedial Technology Description - Give a brief 
description of the technology(ies) to be tested. 

• Test Objectives - Describe the purpose of the 
test, the data that are to be collected from the 
bench-scale test, and how the data will be used 
to evaluate the technology. 

• Specialized Equipment and Materials - Describe 
unique equipment or reagents required for the 
test. 

• Experimental Procedures - Ust specific steps to 
be performed in carrying out the bench-scale 
test; include volumes to be tested, descriptions of 
reactors to be employed, and materials needed 
(i.e., transfer by graduated cylinder 500 ml of 
waste to a 600 ml borosilicate glass beaker). 
Specify the accuracy of measurements by 
specifying standard laboratory glassware (e.g., a 
graduated cylinder has 5 percent accuracy 
whereas a pipet has 1 percent) and how samples 

are to be taken, which containers are to be used, 
which preservatives, etc. 

• Treatability Test Plan - Include the variable 
conditions that are to be tested (e.g., a 
combination of 4 pH units and 5 doses of a 
chemical would produce 40 discrete tests [if 
replicated]); include parameters to be measured if 
they vary for different test conditions. 

• Analytical Methods - The analytical method is 
dependent on test objectives, technology, waste, 
and other site factors. Survey available analytical 
methods and select the most appropriate. 
Describe analytical procedures or cite and 
reference standard procedures to be employed 
and define the level of accuracy needed for each 
of the analyses (perform initial testing to roughly 
determine optimal operating conditions; and use 
moderately accurate analytical techniques or 
analyses of only one or a few indicator 
compound(s) to greatly reduce the time and cost 
of these initial tests). After achieving best 
treatment, perform more complete and accurate 
testing to confirm the earlier results. Most bench 
tests require results in short order to allow varied 
test runs. Bench tests remote from the analyzing 
laboratory are difficult; therefore, analyze the 
duplicate final or check samples by the CLP, if 
necessary. 
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• Data Management -Testing procedures must be 
well documented, using bound notebooks, 
photographs, etc.; provisions need to be made for 
making backup copies of critical items of data. 
Describe the parameters to be measured, 
accuracy that the results are to be recorded to, 
and how these are to be recorded. Prepare a 
sample data sheet to be used in the bench test; 
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Table 5·3. Examples of Bench· and Pilot-Scale Testing Programs 
Remedial Technology Example Testing Programs 

A. 

B. 

c. 

Air Pollution and Gas Migration Control 
1. Capping 
2. Dust Control 
3. Vapor Collection and Treatment (carbon adsorption, 

air stripping, etc.) 

Surface Water Controls 
1. Capping 
2. Grading 
3. Revegetation 
4. Diversion and Collection 

Leachate and Ground-Water Controls 
1. Containment barriers (slurry walls, grout curtains, 

etc.) 
2. Ground-water pumping (well points, suction wells, 

etc.} 
3. Subsurface collection drains 
4. Permeable treatment beds (limestone, activated 

carbon} 
5. Capping 

D. Direct Waste Control 
1. Thermal Treatment 
2. Solidification/Stabilization 
3. Biological Treatment 

• Activated sludge 
• Facultative lagoons 
• Trickling filters 

4. Chemical Treatment 
• Oxidation/reduction 
• Precipitation 
• Neutralization 
• len exchange resins 

5. Physical Treatment 
• Carbon adsorption 
• Aocculation 
• Sedimentation 
• Membrane processes 
• Dissolved air flotation 
• Air stripping 
• Wet air oxidation 

6. In Situ Treatment 
• Vapor extraction 
• Soil flushing 
• Microbial degradation 
• Neutralization/detoxification 
• Precipitation 
•Nitrification 

7. Land Disposal (landfill, land application) 

E. Soil and Sediment Containment and Removal 
1. Excavation 
2. Dredging 
3. Grading 
4. Capping 
5. Revegetation 

Table 5·4. Data Quality for Treatability Investigations 
Analytical Level Field Data 

Level IU 
Level ill 

Level IV/ 
Level V 

Feasibility screening 

EnfOI"cement related evaluations and 
recommendations of alternatives 

include procedures to be employed to ensure that 
the results are protected from Joss. 

Bench: Soil density and bearing capacity vs. moisture content 
curves for proposed capping materials 

Pilot: In-place soil densities; determination of gas withdrawal 
rates to control releases 

Bench: Column testing of capping material compatibility with 
wastes present 

Pilot: In-place testing of geotextiles for control of erosion in 
grassed diversion ditches 

Bench: Determination of basicity and headless vs. grain size of 
limestone materials for a treatment bed; determination of 
chemical compatibility of compacted clay with a leachate 
stream 

Pilot: In-place testing of a soil-type and grain-size 
specification and tile-drain configuration for a subsurface 
collection drain 

Bench: Characterization of chemical and heat content of 
hazardous waste mixes; chemical, physical, and biological 
treatability studies to define rate constants, minimal-maximal 
loading rates and retention times, optimal pH and temperature, 
sludge generation rates and characteristics, and oxygen 
transfer characteristics; chemical type and dose rates; solids 
flux rate vs. solids concentration In sludge thickening systems; 
air/volume ratios for stripping towers 

Pilot: Test bums to determine retention times, combustion­
chamber and after-burner temperatures, destruction and 
removal efficiency, and fuel requirements for the incineration of 
a waste; endurance performance tests on membranes in 
reverse-osmosis units for ground-water treatment; in situ 
microbial-degradation testing of nutrient-dose and aeration 
rates to support in-place degradation of underground leak; 
evaluation of in-place mixing procedures for the solidification 
of a sludge in a lagoon 

Bench: Determination of soil-adsorptive (cation exchange 
capacity} properties and chemical composition 

Pilot: Small-scale dredging to assess sediment resuspension 
or production rates 

Bench/Pilot Data 

Testing to optimize operating conditions 
Monitoring 
Predesign sizing 

Establish design criteria establishing standards documenting 
performance in treatability studies to screen alternatives 

• Data Analysis and interpretation - Describe in 
detail the procedures to be followed to reduce 
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Table 5·5. Suggested Format for Bench-Scale Work 
Plan 

1. Project Description and Site Background 
2. Remediation Technology Description 
3. Test Objectives 
4. Specialized Equipment and Materials 
5. Laboratory Test Procedures 
6. Treatability Test Plan Matrix and Parameters to Measure 
7. Analytical Methods 
8. Data Management 
9. Data Analysis and Interpretation 
1 o. Health and Safety 
11. Residuals Management 

raw analytical data to a form useful for 
interpretation. The most helpful are methods of 
graphical interpretation based on known physical 
or chemical phenomena or common practice 
(e.g., plotting concentrations of metal remaining in 
solution versus pH or chemical dosage). 

• Health and Safety • Modify the site health and 
safety plan as needed to account for waste 
handling and onsite testing operations. 

• Residual Management • Describe the types of 
residuals anticipated and how they will be 
managed. 

5.52 Pilot-Scale Treatability Work Plan 

Table 5-6 contains a suggested work plan format. 
Although many of the sections are similar to those of 
the bench-scale work plan format, differences 
between the two are discussed below. 

Table 5·6. Suggested Format for Pilot-Scale Work 
Plan 

1. Project Description and Site Background 
2. Remedial Technology Description 
3. Test Objectives 
4. Pilot Plant Installation and Startup 
5. Pilot Plant Operation and Maintenance Procedures 
6. Parameters to be Tested 
7. Sampling Plan 
8. Analytical Methods 
9. Data Management 
10. Data Analysis and Interpretation 
11. Health and Safety 
12. Residuals Management 

• Pilot Plant Installation and Startup - For onsite 
pilot studies, describe the equipment required and 
method to be employed to get the equipment 
onsite and installed for the test period. 

•Pilot Plant Operation and Maintenance 
Procedures - Describe the specific conditions 
under which the pilot test will be conducted. Pilot 
plants are normally run with relatively large 
volumes of waste to simulate full-scale operation 
and, therefore, waste characteristics usually have 
to be measured and operating controls adjusted 
(e.g., chemical feed rates) to match instructions 

for startup and shutdown of the pilot plant. These 
specifications need to be included in the 
procedures list. 

• Parameters to be Tested - List the operating 
conditions under which the pilot units are to be 
tested and the variations in control parameters 
that are to be evaluated (e.g., chemical feed rates 
or pH set points in a chemical precipitation test, 
or combustion temperature or gas residence time 
for an incinerator test). 

• Sampling Plan - Describe locations and a 
schedule for samples to be taken from the pilot 
plant to determine performance; readings from 
in-line instruments, such as pH probes and 
sampling methods, containers, preservative, 
labeling, etc., should be included. 

• Health and Safety Plan - Health and safety 
concerns are more critical during pilot tests 
because larger amounts of waste are involved 
and equipment is more complex. Equipment 
design and construction must comply with 
applicable code requirements. 

5.6 Application of Results 

5.6.1 Data Analysis and Interpretation 

Following the completion of the treatability testing, 
results are reduced to a useful in accordance with the 
work plan. Data are interpreted on the technology's 
effectiveness, implementability, and/or cost, and 
anticipated results are compared with actual results. 
Graphical techniques are frequently used to present 
the results. Note that the level of reliability of the test 
results is usually based on the accuracy of the 
analytical methods employed. 

Major differences between the anticipated and actual 
results may necessitate a modification of the work 
plan and retesting of the technology. In addition, 
raw-waste and effluent characteristics as well as 
by-products and emissions are evaluated to predict 
the ability of a full-scale unit to respond to variations 
in waste composition and meet performance 
specifications. 

5.6.2 Use of the Results in the RUFS Process 

The purpose of a treatability evaluation is to provide 
information needed for the detailed analysis of 
alternatives and to allow selection of a remedial action 
to be made with a reasonable certainty of achieving 
the response objectives. All results are useful, even 
negative ones, because they can be used to eliminate 
technologies for further consideration. The results of 
bench and pilot tests can be used to ensure that 
conventional and innovative treatment or destruction 
technologies can be evaluated equally with non-

5-11 



NL-RBS 000655

treatment alternatives during the detailed analysis 
phase of the FS. Secondary use of treatability results 
provides information for the subsequent detailed 
design of the selected remedial technology. Operating 
conditions must be carefully and completely 
documented so that this information can be used in 
the full-scale system. 

The characteristics of residuals from the remedial 
technology should be determined during pilot testing. 
This information is useful in determining how the 
residuals can be handled or disposed and in 
predicting the effects of their disposal or 'emission. 
Information can often be collected to determine if the 
residuals should be considered hazardous wastes or 
disposed of as a non-hazardous waste. 

5. 6.3 Scaling up to Full-Scale 

The study findings need to be evaluated for 
application of the technology at full-scale; the 
limitations of the bench- or pilot-scale test (size, 
wall, and boundary effects, etc.) need to be 
compensated for. Scale-up can be done on the 
basis of either previous experience with the treatment 
equipment with other wastes or established rules of 
similitude (used to relate physical laws to variations in 
scale) and mathematical models. This evaluation may 
include a sensitivity analysis to identify the key 
parameters and unknowns that can affect a full­
scale system. The potential need for process 
modifications during design or operation must be 
considered. 

5.7 Community Relations During 
Treatability Investigations 

Treatability testing is potentially controversial within a 
community and, therefore, additional community 
relations activities may be required. An assessment of 
issues and concerns the community may have about 
planned treatability testing should be conducted. The 
assessment should augment the previously prepared 
community relations plan (if treatability testing was not 
part of the original work plan) and should include a 
discussion of any issues unique to the proposed 
procedures such as onsite pilot testing, transporting 
contaminated materials offsite, schedule changes 
resulting from conducting bench or pilot tests, 
disposal of residuals, uncertainties pertaining to 
innovative technologies, and the degree of 
development of the technology being tested. 

Additional community relations implementation 
activities may be recommended in the assessment 
and may include a public meeting to explain the 
proposed bench or pilot test, a fact sheet describing 

the technology and proposed test, a briefing to public 
officials about the treatability studies, and small group 
consultations with members of the community 
concerned about EPA's actions at the site. Other 
community relations activities may be needed, and 
consultations between the lead agency's project 
manager and the community relations coordinator 
should be used to establish the appropriate 
community relations activities. 

5.8 Reporting and Communication 
During Treatability Investigations 

Deliverables for the treatability investigations are 
listed in Table 5-7 and include the following: 

• Revised work plans, as necessary, including 
bench and/or pilot tests 

• Revised QAPP/FSP, as necessary 

• Test results and evaluation report 

Table 5-7. Reporting and Communication During 
Treatability Investigations 

Information Needed 

Need for Treatability 
Testing 

Approval of Site Data 
Collection or 
Treatability Testing 

Potential Method for 
Purpose Information Provision 

For lead agency and Meeting 
contractor to determine Tech Memo 
whether more cost and 
performance data are 
needed to evaluate 
alternatives and select 
remedy; for lead 
agency to obtain 
support agency review 
and comment 

Obtain lead agency QAPP (revised) 
approval of treatability FSP 
activities Treatability Study 

Work Plan 

The treatability test evaluation report should describe 
the testing that was performed, the results of the 
tests, and an interpretation of how the results would 
affect the evaluation of the remedial alternatives being 
considered for the site. Effectiveness of the treatment 
technology for the wastes on the site should be 
presented. This report should also contain an 
evaluation of how the test results would affect 
treatment costs developed during the detailed 
analysis of alternatives (e.g., chemical requirements 
or settling rates required for effective treatment). 
Because the report may be used as an information 
source by other EPA and contractor staff at other 
sites with similar characteristics, it should be written 
clearly and concisely. 

5-12 
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Chapter 6 
Detailed Analysis of Alternatives 

6.1 Introduction 

6.1.1 Purpose of the Detailed Analysis of 
Alternatives 

The detailed analysis of alternatives consists of the 
analysis and presentation of the relevant information 
needed to allow decisionmakers to select a site 
remedy, not the decisionmaklng process itself. During 
the detailed analysis, each alternative is assessed 
against the evaluation criteria described in this 
chapter. The results of this assessment are arrayed 
to compare the alternatives and identify the key 
tradeoffs among them. This approach to analyzing 
alternatives is designed to provide decisionmakers 
with sufficient information to adequately compare the 
alternatives, select an appropriate remedy for a site, 
and demonstrate satisfaction of the CERCLA remedy 
selection requirements in the ROD. 

The specific statutory requirements for remedial 
actions that must be addressed in the ROD and 
supported by the FS report are listed below. Remedial 
actions must: 

• Be protective of human health and the 
environment 

• Attain ARARs (or provide grounds for invoking a 
waiver) 

• Be cost-effective 

• Utilize permanent solutions and alternative 
treatment technologies or resource recovery 
technologies to the maximum extent practicable 

• Satisfy the preference for treatment that reduces 
toxicity, mobility, or volume as a principal element 
or provide an explanation In the ROD as to why it 
does not 

In addition, CERCLA places an emphasis on 
evaluating long-term effectiveness and related 
considerations for each of the alternative remedial 
actions ($121 (b)(I)(A)). These statutory 
considerations include: 

A) the long-term uncertainties associated with land 
disposal; 

B) the goals, objectives, and requirements of the 
Solid Waste Disposal Act: 

C) the persistence, toxicity, and mobility of 
hazardous substances and their constituents, and 
their propensity to bioaccumulate; 

D) short- and long-term potential for adverse 
health effects from human exposure; 

E) long-term maintenance costs: 

F) the potential for future remedial action costs If the 
alternative remedial action In question were to fail; 
and 

G) the potential threat to human health and the 
environment associated with excavation, 
transportation, and redisposal, or containment. 

Nine evaluation criteria have been developed to 
address the CERCLA requirements and 
considerations listed above, and to address the 
additional technical and policy considerations that 
have proven to be important for selecting among 
remedial alternatives. These evaluation criteria serve 
as the basis for conducting the detailed analyses 
during the FS and for subsequently selecting an 
appropriate remedial action. The evaluation criteria 
with the associated statutory considerations are: 

• Overall protection of human health and the 
environment 

• Compliance with ARARs (B) 

• Long-term effectiveness and permanence 
(A,B,C,D,F,G) 

• Reduction of toxicity, mobility, or volume (B,C) 

• Short-term effectiveness (D,G) 

• lmplementability 

6-3 
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• Cost (E,F) 

• State acceptance (relates to Section 121 (f)) 

• Community acceptance (relates to Sections 113 
and 117) 

6.1.2 The Context of Detailed Analysis 
The detailed analysis of alternatives follows the 
development and screening of alternatives and 
precedes the actual selection of a remedy. As 
discussed in Chapter 4, the phases of the FS may 
overlap, with one beginning before another is 
completed, or they may vary in the level of detail 
based on the complexity or scope of the problem. 
The extent to which alternatives are analyzed during 
the detailed analysis is influenced by the available 
data, the number and types of alternatives being 
analyzed, and the degree to which alternatives were 
previously analyzed during their development and 
screening. 

The evaluations conducted during the detailed 
analysis phase build on previous evaluations 
conducted during the development and screening of 
alternatives. This phase also incorporates any 
treatability study data and additional site 
characterization information that may have been 
collected during the Rl. 

The results of the detailed analysis provide the basis 
for identifying a preferred alternative and preparing 
the proposed plan. Upon completion of the detailed 
analysis, the FS report, along with the proposed plan 
(and the Rl report if not previously released), is 
submitted for public review and comment. The results 
of the detailed analysis supports the final selection of 
a remedial action and the foundation for the Record 
of Decision. 

6.1.3 Overview of the Detailed Analysis 
A detailed analysis of alternatives consists of the 
following components: 

• Further definition of each alternative, if necessary, 
with respect to the volumes or areas of 
contaminated media to be addressed, the 
technologies to be used, and any performance 
requirements associated with those technologies 

• An assessment and a summary profile of each 
alternative against the evaluation criteria 

• A comparative analysis among the alternatives to 
assess the relative performance of each 
alternative with respect to each evaluation 
criterion 

Figure 6-1 illustrates the steps in the detailed 
analysis process. 

6.2 Detailed Analysis of Alternatives 

6.2.1 Alternative Definition 
Alternatives are defined during the development and 
screening phase (see Chapter 4) to match 
contaminated media with appropriate process 
options.1 However, the alternatives selected as the 
most promising may need to be better defined during 
the detailed analysis. Each alternative should be 
reviewed to determine if an additional definition is 
required to apply the evaluation criteria consistently 
and to develop order-of-magnitude cost estimates 
(i.e., having a desired accuracy of + 50 percent to 
-30 percent). The information developed to define 
alternatives at this stage in the RI/FS process may 
consist of preliminary design calculations, process 
flow diagrams, sizing of key process components, 
preliminary site layouts, and a discussion of 
limitations, assumptions, and uncertainties concerning 
each alternative. The following examples illustrate 
situations in which additional alternative definition is 
appropriate: 

• The assumed s1z1ng of the process option must 
be revised on the basis of results of treatability 
data (e.g., a taller air stripping tower with more 
packing is required to attain the treatment target). 

• A different process option is to be used to 
represent the technology type on the basis of the 
results of treatability data (e.g., activated carbon 
rather than air stripping is required). 

• The estimated volume of contaminated media has 
been refined on the basis of additional site 
characterization data. 

As described in Chapter 4, alternatives can be 
developed and screened on a medium-specific or 
sitewide basis at the lead agency's discretion. 
Although it is acceptable to continue the evaluation of 
alternatives on a medium-specific basis during the 
detailed analysis, it is encouraged that alternatives be 
configured to present the decision-maker with a 
range of discrete options each of which addresses 
the entire site or operable unit being addressed by 
the FS."Therefore, if separate alternatives have been 
developed for different areas or media of the site, it is 
recommended that they be combined during the 
detailed analysis phase to present comprehensive 
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'This matching is done by identifying specific remedial action 
objectives (e.g., a risk-based deanup target such as 1x1D-s} 
and sizing process options to attain the objective (e.g., 10 
ground-water extraction wells extracting 50 gpm each, 
activated carbon treatment for 500 gpm). 

'This approach will better facilitate and simplify the nine criteria 
evaluation and preparation of a rationale for remedy selection 
in the Record of Decision. 
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Figure 6-1. Detailed analysis of alternatives. 

options addressing all potential threats posed by the 
site or that area being addressed by the operable 
unit. This can be accomplished either at the 
beginning of the detailed analysis or following the 
individual analysis when the alternatives are 
summarized and a comparative analysis is performed. 

6.2.2 Over view of Evaluation Criteria 

The detailed analysis provides the means by which 
facts are assembled and evaluated to develop the 
rationale for a remedy selection. Therefore, It is 
necessary to understand the requirements of the 
remedy selection process to ensure that the FS 
analysis provides the sufficient quantity and quality of 
information to simplify the transition between the FS 
report and the actual selection of a remedy. The 
analytical process described here has been 
developed on the basis of statutory requirements of 
CERCLA Section 121 (see Section 6 .1.1) ; earlier 
program initiatives promulgated in the November 20, 
1985, National Contingency Plan; and site-specific 
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Further Definition 
of Alternatives as 
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Individual Analysis 
of Alternatives 
Against EvakJation 
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Alternatives Against 
Evaluation Criteria 

Issuance of Feasibility 
Study Report 

experience gained In the Super-fund program. The 
nine evaluation criteria listed in Section 6.1.1 
encompass statutory requirements and technical, 
cost, and institutional considerations the program has 
determined appropriate for a thorough evaluation. 

Assessments against two of the criteria relate directly 
to statutory findings that must ultimately be made in 
the ROD. Therefore, these are categorized as 
threshold criteria in that each alternative must meet 
them.'These two criteria are briefly described below: 

• Overall Protection of Human Health and the 
Environment (described in Section 6.2.3.1) - The 
assessment against this criterion describes how 
the alternative, as a whole, achieves and 
maintains protection of human health and the 
environment. 

'The ultimate detennlnalion and declaration that these findings 
can be made of the selected remedy is contained in the ROD. 
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• Compliance with ARARs (described in Section 
6.2.3.2} - The assessment against this criterion 
describes how the alternative complies with 
ARARs, or if a waiver is required and how it is 
justified. The assessment also addresses other 
information from advisories, criteria, and guidance 
that the lead and support agencies have agreed is 
"to be considered." 

The five criteria listed below are grouped together 
because they represent the primary criteria upon 
which the analysis is based. 

• Long-term Effectiveness and Permanence 
(described in Section 6.2.3.3} - The assessment 
of alternatives against this criterion evaluates the 
long-term effectiveness of alternatives in 
maintaining protection of human health and the 
environment after response objectives have been 
met. 

• Reduction of Toxicity, Mobility, and Volume 
Through Treatment (described in Section 6.2.3.4} 
- The assessment against this criterion evaluates 
the anticipated performance of the specific 
treatment technologies an alternative may 
employ. 

• Short-term Effectiveness (described in Section 
6.2.3.5} - The assessment against this criterion 
examines the effectiveness of alternatives in 
protecting human health and the environment 
during the construction and implementation of a 
remedy until response objectives have been met. 

• lmplementability (described in Section 6.2.3.6) -
This assessment evaluates the technical and 
administrative feasibility of alternatives and the 
availability of required goods and services. 

• Cost (described in Section 6.2.3.7} - This 
assessment evaluates the capital and operation 
and maintenance (O&M} costs of each alternative. 

The level of detail required to analyze each alternative 
against these evaluation criteria will depend on the 
type and complexity of the site, the type of 
technologies and alternatives being considered, and 
other project-specific considerations. The analysis 
should be conducted in sufficient detail so that 
decisionmakers understand the significant aspects of 
each alternative and any uncertainties associated with 
the evaluation (e.g., a cost estimate developed on the 
basis of a volume of media that could not be defined 
precisely}. 

The final two criteria, state or support agency 
acceptance and community acceptance, will be 
evaluated following comment on the RI/FS report and 
the proposed plan and will be addressed once a final 
decision is being made and the ROD is being 
prepared. The criteria are as follows: 

• State (Support Agency} Acceptance (described in 
Section 6.2.3.8} - This assessment reflects the 
state's (or support agency's} apparent 
preferences among or concerns about alter­
natives. 

• Community Acceptance (described in Section 
6.2 .3.9} - This assessment reflects the 
community's apparent preferences among or 
concerns about alternatives. 

Each of the nine evaluation criteria has been further 
divided into specific factors to allow a thorough 
analysis of the alternatives. These factors are shown 
in Figure 6-2 and discussed in the following 
sections. 

6.2.3 Individual Analysis of Alternatives 

6.2.3.1 Overall Protection of Human Health and 
the Environment 

This evaluation criterion provides a final check to 
assess whether each alternative provides adequate 
protection of human health and the environment. The 
overall assessment of protection draws on the 
assessments conducted under other evaluation 
criteria, especially long-term effectiveness and 
permanence, short-term effectiveness, and 
compliance with ARARs. 

Evaluation of the overall protectiveness of an 
alternative during the RI/FS should focus on whether 
a specific alternative achieves adequate protection 
and should describe how site risks posed through 
each pathway being addressed by the FS are 
eliminated, reduced, or controlled through treatment, 
engineering, or institutional controls. This evaluation 
also allows for consideration of whether an alternative 
poses any unacceptable short-term or cross-media 
impacts. 

6.2.3.2 Compliance with ARARs 
This evaluation criterion is used to determine whether 
each alternative will meet all of its Federal and State 
ARARs (as defined in CERCLA Section 121) that 
have been identified in previous stages of the RI/FS 
process. The detailed analysis should summarize 
which requirements are applicable or relevant and 
appropriate to an alternative• and describe how the 
alternative meets these requirements. When an 
ARAR is not met, the basis for justifying one of the 
six waivers allowed under CERCLA (see Section 
1.2.1.1} should be discussed. 

'This effort will require input from the support agency. 
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REDUCTION OF TOXICITY 
MOBILilY, AND VOLUME 
THROUGH TREATMENT 

• Treatment Process Used and 
Materials Treated 

• Amount of Hazardous 
Materials Destroyed or 
Treated 

COMPLIANCE WITH ARARI 

• Compliance Wrth Chemical-specific 
ARARs 

• Compliance Wrth Action-Specific ARARs 

• Compliance With Location-Specific ARARs 

• Compfiance Wrth Other Criteria, Advisories, 
and Guidances 

SHORT-TERM 
EFFECTIVENESS 

• Protection of Community 
During Remedial Actions 

• Protection of Workers 
During Remedial Actions 

IMPLEMENTABILilY 

• Ability to Construct and 
Operate the Technology 

• Reliability of the 
Technology 

• Capital 
costs 

•operating and 
Maintenance Costs 

• Environmental Impacts • Ease of Undertaking • Present Worth 
Additional Remedial cost • Degree of Expected 
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Approvals From other 
Agencies 
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• AvaHability of Offsite 
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'These criteria are assessed following comment on the RifFS report and the proposed plan. 

Figure 6-2. Criteria for detailed analysis of alternatives. 

The following should be addressed for each 
alternative during the detailed analysis of ARARs:' 

'Other available information that is not an ARAR (e.g., 
advisories, criteria, and guidance) may be considered in the 
analysis if it helps to ensure protectiveness or is otherwise 
appropriate for use in a specific alternative. These TBC 
materials should be included in the detailed analysis if the lead 
and support agencies agree that their inclusion is appropriate. 
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• Compliance with chemical-specific ARARs (e.g., 
maximum contaminant levels) - This factor 
addresses whether the ARARs can be met, and if 
not, whether a waiver is appropriate. 

• Compliance with location-specific ARARs (e.g., 
preservation of historic sites) - As with other 
ARAR-related factors, this involves a 
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consideration of whether the ARARs can be met 
or whether a waiver is appropriate. 

• Compliance with action-specific ARARs (e.g., 
RCRA minimum technology standards) - It must 
be determined whether ARARs can be met or will 
be waived. 

The actual determination of which requirements are 
applicable or relevant and appropriate is made by the 
lead agency in consultation with the support agency. 
A summary of these ARARs and whether they will be 
attained by a specific alternative should be presented 
in an appendix to the RI/FS report. A suggested 
format for this summary is provided in Appendix E of 
this guidance. More detailed guidance on determining 
whether requirements are applicable or relevant and 
appropriate is provided in the "CERCLA Compliance 
with Other Laws Manual" (U.S. EPA, Draft, May 
1988). 

6.2.3.3 Long-term Effectiveness and 
Permanence 

The evaluation of alternatives under this criterion 
addresses the results of a remedial action in terms of 
the risk remaining at the site after response 
objectives have been met. The primary focus of this 
evaluation is the extent and effectiveness of the 
controls that may be required to manage the risk 
posed by treatment residuals and/or untreated 
wastes. The following components of the criterion 
should be addressed for each alternative: 

• Magnitude of residual risk - This factor assesses 
the residual risk remaining from untreated waste 
or treatment residuals at the conclusion of 
remedial activities, (e.g., after source/soil 
containment and/or treatment are complete, or 
after ground-water plume management activities 
are concluded). The potential for this risk may be 
measured by numerical standards such as cancer 
risk levels or the volume or concentration of 
contaminants in waste, media, or treatment 
residuals remaining on the site. The 
characteristics of the residuals should be 
considered to the degree that they remain 
hazardous, taking into account their volume, 
toxicity, mobility, and propensity to bio­
accumulate. 

• Adequacy and reliability of controls - This factor 
assesses the adequacy and suitability of controls, 
if any, that are used to manage treatment 
residuals or untreated wastes that remain at the 
site. It may include an assessment of containment 
systems and institutional controls to determine if 
they are sufficient to ensure that any exposure to 
human and environmental receptors is within 
protective levels. This factor also addresses the 
long-term reliability of management controls for 

providing continued protection from residuals. It 
includes the assessment of the potential need to 
replace technical components of the alternative, 
such as a cap, a slurry wall, or a treatment 
system; and the potential exposure pathway and 
the risks posed should the remedial action need 
replacement. 

Table 6-1 lists appropriate questions that may need 
to be addressed during the analysis of long-term 
effectiveness. 

6.2.3.4 Reduction of Toxicity, Mobility, or 
Volume Through Treatment 

This evaluation criterion addresses the statutory 
preference for selecting remedial actions that employ 
treatment technologies that permanently and 
significantly reduce toxicity, mobility, or volume of the 
hazardous substances as their principal element. This 
preference is satisfied when treatment is used to 
reduce the principal threats at a site through 
destruction of toxic contaminants, reduction of the 
total mass of toxic contaminants, irreversible 
reduction in contaminant mobility, or reduction of total 
volume of contaminated media. 

This evaluation would focus on the following specific 
factors for a particular remedial alternative: 

• The treatment processes the remedy will employ, 
and the materials they will treat 

• The amount of hazardous materials that will be 
destroyed or treated, including how the principal 
threat(s) will be addressed 

• The degree of expected reduction in toxicity, 
mobility, or volume measured as a percentage of 
reduction (or order of magnitude) 

• The degree to which the treatment will be 
irreversible 

• The type and quantity of treatment residuals that 
will remain following treatment 

• Whether the alternative would satisfy the statutory 
preference for treatment as a principal element' 

In evaluating this criterion, an assessment should be 
made as to whether treatment is used to reduce 
principal threats, including the extent to which toxicity, 
mobility, or volume are reduced either alone or in 

'It may be that alternatives for limited actions (e.g., provision of 
an alternative water supply) will not address principal threats 
within their narrow scope. 
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Table 6·1. Long-Term Effectiveness and Permanence 

Analysis Factor Specific Factor Considerations 

Magnitude of residual • What is the magnitude of the remaining risks? 
risks • What remaining sources of risk can be Identified? How much is due to treatment residuals. and how 

much is due to untreated residual contamination? 
• Will a 5-year review be required? 

Adequacy and 
reliability of controls 

• What is the likelihood that the technologies will meet required process efficiencies or performance 
specifications? 

• What type and degree of long-term management is required? 
• What are the requirements for long· term monitoring? 
• What operation and maintenance functions must be performed? 
• What difficulties and uncertainties may be associated with long-term operation and maintenance? 
• What is the potential need for replacement of technical components? 
• What is the magnitude of the threats or risks should the remedial action need replacement? 
• What is the degree of confidence that controls can adequately handle potential problems? 
• What are the uncertainties associated with land disposal of residuals and untreated wastes? 

combination. Table 6-2 lists typical questions that 
may need to be addressed during the analysis of 
toxicity, mobility, or volume reduction. 

6.2.3.5 Short-term Effectiveness 

This evaluation criterion addresses the effects of the 
alternative during the construction and implementation 
phase until remedial response objectives are met 
(e.g., a cleanup target has been met). Under this 
criterion, alternatives should be evaluated with 
respect to their effects on human health and the 
environment during implementation of the remedial 
action. The following factors should be addressed as 
appropriate for each alternative: 

• Protection of the community during remedial 
actions - This aspect of short-term effectiveness 
addresses any risk that results from 
implementation of the proposed remedial action, 
such as dust from excavation, transportation of 
hazardous materials, or air-quality impacts from 
a stripping tower operation that may affect human 
health. 

• Protection of workers during remedial actions • 
This factor assesses threats that may be posed to 
workers and the effectiveness and reliability of 
protective measures that would be taken. 

• Environmental impacts - This factor addresses 
the potential adverse environmental impacts that 
may result from the construction and imple­
mentation of an alternative and evaluates the 
reliability of the available mitigation measures in 
preventing or reducing the potential impacts. 

• Time until remedial response objectives are 
achieved - This factor includes an estimate of the 
time required to achieve protection for either the 

entire site or individual elements associated with 
specific site areas or threats. 

Table 6-3 lists appropriate questions that may need 
to be addressed during the analysis of short-term 
effectiveness. 

6-9 

6.2.3.6 lmplementabllity 

The implementability criterion addresses the technical 
and administrative feasibility of implementing an 
alternative and the availability of various services and 
materials required during its implementation. This 
criterion involves analysis of the following factors: 

• Technical feasibility 

- Construction and operation - This relates to 
the technical difficulties and unknowns 
associated with a technology. This was 
initially identified for specific technologies 
during the development and screening of 
alternatives and is addressed again in the 
detailed analysis for the alternative as a 
whole. 

Reliability of technology - This focuses on the 
likelihood that technical problems associated 
with implementation will lead to schedule 
delays. 

Ease of undertaking additional remedial action 
- This includes a discussion of what, if any, 
future remedial actions may need to be 
undertaken and how difficult it would be to 
implement such additional actions. This is 
particularly applicable for an FS addressing an 
interim action at a site where additional 
operable units may be analyzed at a later 
time. 
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Table 6-2. Reduction of Toxicity, Mobility, or Volume Through Treatment 

Analysis Factor 

Treatment process and • 
remedy • 

Amount of hazardous 
material destroyed or • 
treated • 

Reduction in toxicity, • 
mobility, or volume • • 
Irreversibility of the • 
treatment 

Type and quantily of • 
treatment residual • • 
Statutory preference • 
for treatment as a • 
principal element 

Specific Factor Considerations 

Does the treatment process employed address the principal threats? 

Are there any special requirements for the treatment process? 

What portion (mass, volume) of contaminated material is destroyed? 
What portion (mass, volume) of contaminated material Is treated? 

To what extent is the total mass of toxic contaminants reduced? 
To what extent is the mobility of toxic contaminants reduced? 
To what extent is the volume of toxic contaminants reduced? 

To what extent are the effects of treatment irreversible? 

What residuals remain? 
What are their quantities and characteristics? 
What risks do treatment residuals pose? 

Are principal threats within the scope of the action? 
Is treatment used to reduce inherent hazards posed by principal threats at the site? 

Table 6-3. Short-Term Effectiveness 

Analysis Factor Basis for Evaluation During Detailed Analysis 

Protection of 
community during 
remedial actions 

• What are the risks to the community during remedial actions that must be addressed? 
• How will the risks to the community be addressed and mitigated? 

• What risks remain to the community that cannot be readily controlled? 

Protection of workers • 
during remedial • 

What are the risks to the workers that must be addressed? 

actions • 
What risks remain to the workers that cannot be readily controned? 
How will the risks to the workers be addressed and mitigated? 

Environmental 
impacts 

• What environmental impacts are expected with the construction and implementation of the 
alternative? 

• What are the available mitigation measures to be used and what is their reliability to minimize 
potential Impacts? 

• What are the impacts that cannot be avoided should the alternative be implemented? 

Time until remedial • 
response objectives• 
are achieved 

How long until protection against the threats being addressed by the specific action is achieved? 

How long until any remaining site threats will be addressed? 

• How long until remedial response objectives are achieved? 

- Monitoring considerations - This addresses 
the ability to monitor the effectiveness of the 
remedy and includes an evaluation of the 
risks of exposure should monitoring be 
insufficient to detect a system failure. 

• Administrative feasibility 

Activities needed to coordinate with other 
offices and agencies (e.g., obtaining permits 
for offsite activities or rights-of-way for 
construction) 

• Availability of services and materials 

- Availability of adequate offsite treatment, 
storage capacity, and disposal services 

- Availability of necessary equipment and 
specialists, and provisions to ensure any 
necessary additional resources 

Availability of services and materials, plus the 
potential for obtaining competitive bids, which 
may be particularly important for innovative 
technologies 

Availability of prospective technologies 

Table 6-4 lists typical questions that may need to be 
addressed during the analysis of implementability. 

6.2.3.7 Cost 

A comprehensive discussion of costing procedures 
for CERCLA sites is contained in the Remedial Action 

6-10 
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Table 6-4. lmplementablllty 

Anal~sis Factor 
Technical easibilhy 

Ability to construct and 
operate technology 

Reliability of technology 

Ease of undertaking additional 
remedial action, if necessary 

MonHoring considerations 

Administrative Feasibility 

Coordination with other 
agencies 

Availability of Services and 
Materials 
Availability of 
treatment, storage capacity, 
and disposal services 

AvailabiiHy of necessary 
equipment and specialists 

AvailabiiHy of prospective 
technologies 

Specific Factor Considerations 

• What difficulties may be associated with construction? 
• What uncertainties are related to construction? 

• 
• 
• 
• 
• 

• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

What is the likelihood that technical problems will lead to schedule delays? 

What likely future remedial actions may be anticipated? 
How difficult would it be to implement the addHional remedial actions, if required? 

Do migration or exposure pathways exist that cannot be monitored adequately? 
What risks of exposure exist should monitoring be insufficient to detect failure? 

What steps are required to coordinate with other agencies? 
What steps are required to set up long-term or future coordination among agencies? 
Can permits for offsite activHies be obtained if required? 

Are adequate treatment, storage capacity, and disposal services available? 
How much additional capacity is necessary? 
Does the lack of capacity prevent implementation? 
What additional provisions are required to ensure the needed additional capacity? 

Are the necessary equipment and specialists available? 
What additional equipment and specialists are required? 
Does the lack of equipment and specialists prevent implementation? 
What additional provisions are required to ensure the needed equipment and 
specialists? 
Are technologies under consideration generally available and sufficiently demonstrated 
for the specific application? 
Will technologies require further development before they can be applied full-scale to 
the type of waste at the site? 
When should the technology be available for full-scale use? 
Will more than one vendor be available to provide a competitive bid? 

Costing Procedures Manual (U.S. EPA, September 
1985). The application of cost estimates to the 
detailed analysis is discussed in the following 
paragraphs. 

and less capital -intensive technologies (such as 
pump and treatment systems). 

Direct capital costs may include the following: 

Capital Costs. Capital costs consist of direct 
(construction) and indirect (nonconstruction and 
overhead) costs. Direct costs include expenditures for 
the equipment, labor, and materials necessary to 
install remedial actions. Indirect costs include 
expenditures for engineering, financial, and other 
services that are not part of actual installation 
activities but are required to complete the installation 
of remedial alternatives. (Sales taxes normally do not 
apply to Superfund actions.) Costs that must be 
incurred in the future as part of the remedial action 
alternative should be identified and noted for the year 
in which they will occur. The distribution of costs over 
time will be a critical factor in making tradeoffs 
between capital-intensive technologies (including 
alternative treatment and destruction technologies) 
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• Construction costs • Costs of materials, labor and 
equipment required to install a remedial action 

• Equipment costs • Costs of remedial action and 
service equipment necessary to enact the remedy 
(these materials remain until the site remedy is 
complete) 

• Land and site-development costs • Expenses 
associated with the purchase of land and the site 
preparation costs of existing property 

• Buildings and services costs • Costs of process 
and nonprocess buildings, utility connections, 
purchased services, and disposal costs 

• Relocation expenses • Costs of temporary or 
permanent accommodations for affected nearby 
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residents. (Since cost estimates for relocations 
can be complicated, FEMA authorities and EPA 
Headquarters should be consulted in estimating 
these costs.) 

• Disposal costs - Costs of transporting and 
disposing of waste material such as drums and 
contaminated soils 

Indirect capital costs may include: 

• Engineering expenses - Costs of administration, 
design, construction supervision, drafting, and 
treatability testing 

• License or permit costs - Administrative and 
technical costs necessary to obtain licenses and 
permits for installation and operation of offsite 
activities 

• Startup and shakedown costs - Costs incurred to 
ensure system is operational and functional 

• Contingency allowances - Funds to cover costs 
resulting from unforeseen circumstances, such as 
adverse weather conditions, strikes, or 
contaminant not detected during site 
characterization 

Annual O&M Costs. Annual O&M costs are post­
construction costs necessary to ensure the continued 
effectiveness of a remedial action. The following 
annual O&M cost components should be considered: 

• Operating labor costs - Wages, salaries, training, 
overhead, and fringe benefits associated with the 
labor needed for post-construction operations 

• Maintenance materials and labor costs - Costs for 
labor, parts, and other resources required for 
routine maintenance of facilities and equipment 

• Auxiliary materials and energy - Costs of such 
items as chemicals and electricity for treatment 
plant operations, water and sewer services, and 
fuel 

• Disposal of residues - Costs to treat or dispose 
of residuals such as sludges from treatment 
processes or spent activated carbon 

• Purchased services - Sampling costs, laboratory 
fees, and professional fees for which the need 
can be predicted 

• Administrative costs - Costs associated with the 
administration of remedial O&M not included 
under other categories 

• Insurance, taxes, and licensing costs - Costs of 
such items as liability and sudden accidental 

insurance; real estate taxes on purchased land or 
rights-of-way; licensing fees for certain 
technologies: and permit renewal and reporting 
costs 

• Maintenance reserve and contingency funds -
Annual payments into escrow funds to cover 
costs of anticipated replacement or rebuilding of 
equipment and any large unanticipated O&M 
costs 

• Rehabilitation costs - Cost for maintaining 
equipment or structures that wear out over time 

• Costs of periodic site reviews - Costs for site 
reviews that are conducted at least every 5 years 
if wastes above health-based levels remain at 
the site 

The costs of potential future remedial actions should 
be addressed, and if appropriate, should be included 
when there is a reasonable expectation that a major 
component of the alternative will fail and require 
replacement to prevent significant exposure to 
contaminants. Analyses described under Section 
6.2.3.3, "Long-term Effectiveness and Perma­
nence," should be used to determine which 
alternatives may result in future costs. It is not 
expected that a detailed statistical analysis will be 
required to identify probable future costs. Rather, 
qualitative engineering judgment should be used and 
the rationale documented in the FS report. 

Accuracy of Cost Estimates. Site characterization and 
treatability investigation information should permit the 
user to refine cost estimates for remedial action 
alternatives. It is important to consider the accuracy 
of costs developed for alternatives in the FS. 
Typically, these "study estimate" costs made during 
the FS are expected to provide an accuracy of + 50 
percent to -30 percent and are prepared using data 
available from the Rl. It should be indicated when it is 
not realistic to achieve this level of accuracy. 

Present Worth Analysis. A present worth analysis is 
used to evaluate expenditures that occur over 
different time periods by discounting all future costs 
to a common base year, usually the current year. 
This allows the cost of remedial action alternatives to 
be compared on the basis of a single figure 
representing the amount of money that, if invested in 
the base year and disbursed as needed, would be 
sufficient to cover all costs associated with the 
remedial action over its planned life. 

In conducting the present worth analysis, 
assumptions must be made regarding the discount 
rate and the period of performance. The Superfund 
program recommends that a discount rate of 5 
percent before taxes and after inflation be assumed. 
Estimates of costs in each of the planning years are 

6-1 2 
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made in constant dollars, representing the general 
purchasing power at the time of construction. In 
general, the period of performance for costing 
purposes should not exceed 30 years for the purpose 
of the detailed analysis. 

Cost Sensitivity Analysis. After the present worth of 
each remedial action alternative is calculated, 
individual costs may be evaluated through a 
sensitivity analysis if there is sufficient uncertainty 
concerning specific assumptions. A sensitivity 
analysis assesses the effect that variations in specific 
assumptions associated with the design, 
implementation, operation, discount rate, and effective 
life of an alternative can have on the estimated cost 
of the alternative. These assumptions depend on the 
accuracy of the data developed during the site 
characterization and treatability investigation and on 
predictions of the future behavior of the technology. 
Therefore, these assumptions are subject to varying 
degrees of uncertainty from site to site. The potential 
effect on the cost of an alternative because of these 
uncertainties can be observed by varying the 
assumptions and noting the effects on estimated 
costs. Sensitivity analyses can also be used to 
optimize the design of a remedial action alternative, 
particularly when design parameters are 
interdependent (e.g., treatment plant capacity for 
contaminated ground water and the length of the 
period of performance). 

Use of sensitivity analyses should be considered for 
the factors that can significantly change overall costs 
of an alternative with only small changes in their 
values, especially if the factors have a high degree of 
uncertainty associated with them. Other factors 
chosen for analysis may include those factors for 
which the expected (or estimated) value is highly 
uncertain. The results of such an analysis can be 
used to identify worst-case scenarios and to revise 
estimates of contingency or reserve funds. 

The following factors are potential candidates for 
consideration in conducting a sensitivity analysis: 

• The effective life of a remedial action 

• The O&M costs 

• The duration of cleanup 

• The volume of contaminated material, given the 
uncertainty about site conditions 

• Other design parameters (e.g., the size of the 
treatment system) 

• The discount rate (5 percent should be used to 
compare alternative costs, however, a range of 3 
to 1 o percent can be used to investigate 
uncertainties) 

The results of a sensitivity analysis' should be 
discussed during the comparison of alternatives. 
Areas of uncertainty that may have a significant effect 
on the cost of an alternative should be highlighted, 
and a rationale should be presented for selection of 
the most probable value of the parameter. 

6.2.3.8 State (Support Agency) Acceptance 

This assessment evaluates the technical and 
administrative issues and concerns the state (or 
support agency in the case of State-lead sites) may 
have regarding each of the alternatives. As discussed 
earlier, this criterion will be addressed in the ROD 
once comments on the RI/FS report and proposed 
plan have been received. 

6.2.3.9 Community Acceptance 

This assessment evaluates the issues and concerns 
the public may have regarding each of the 
alternatives. As with state acceptance, this criterion 
will be addressed in the ROD once comments on the 
RI/FS report and proposed plan have been received. 

6.2.4 Presentation of Individual Analysis 

The analysis of individual alternatives with respect to 
the specified criteria should be presented in the FS 
report as a narrative discussion accompanied by a 
summary table. This information will be used to 
compare the alternatives and support a subsequent 
analysis of the alternatives made by the decision­
maker in the remedy selection process. The narrative 
discussion should, for each alternative, provide (1) a 
description of the alternative and (2) a discussion of 
the individual criteria assessment. 

The alternative description should provide data on 
technology components (use of innovative 
technologies should be identified), quantities of 
hazardous materials handled, time required for 
implementation, process sizing, implementation 
requirements, and assumptions. These descriptions, 
by clearly articulating the various waste management 
strategies for each alternative, will also serve as the 
basis for documenting the rationale of the applicability 
or relevance and appropriateness of potential Federal 
and State requirements. Therefore, the significant 
ARARs for each alternative should be identified and 
integrated into these discussions. 

The narrative discussion of the analysis should, for 
each alternative, present the assessment of the 
alternative against each of the criteria.'Th is 
discussion should focus on how, and to what extent, 
the various factors within each of the criteria are 

'As noted previously, State and community acceptance will be 
addressed in the ROD once comments have been received on 
the RIIFS report and proposed plan. 
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addressed."The uncertainties associated with 
specific alternatives should be included when 
changes in assumptions or unknown conditions could 
affect the analysis (e.g., the time to attain ground­
water cleanup targets may be twice as long as 
estimated if assumptions made about aquifer 
characteristics for a specific ground-water extraction 
alternative are incorrect.} An example of an individual 
analysis is presented in Appendix F. 

The FS also should include a summary table 
highlighting the assessment of each alternative with 
respect to each of the nine criteria. Appendix F 
provides an example of such a summary table. 

6.2.5 Comparative Analysis of Alternatives 

Once the alternatives have been described and 
individually assessed against the criteria, a 
comparative analysis should be conducted to evaluate 
the relative performance of each alternative in relation 
to each specific evaluation criterion. This is in 
contrast to the preceding analysis in which each 
alternative was analyzed independently without a 
consideration of other alternatives. The purpose of 
this comparative analysis is to identify the advantages 
and disadvantages of each alternative relative to one 
another so that the key tradeoffs the decisionmaker 
must balance can be identified. 

Overall protection of human health and the 
environment and compliance with ARARs will 
generally serve as threshold determinations in that 
they must be met by any alternative in order for it to 
be eligible for selection. The next fLve criteria (long­
term effectiveness and permanence; reduction of 
toxicity, mobility, and volume through treatment; 
short-term effectiveness; implementability; and cost} 
will generally require the most discussion because the 
major tradeoffs among alternatives will most 
frequently relate to one or more of these five. 

State and community acceptance will be addressed in 
the ROD once formal comments on the RI/FS report 
and the proposed plan have been received and a final 
remedy selection decision is being made. 

6.2.6 Presentation of Comparative Analysis 

The comparative analysis should include a narrative 
discussion describing the strengths and weaknesses 
of the alternatives relative to one another with respect 
to each criterion, and how reasonable variations of 

'The factors presented in Tables 6-1 through 6-4 have been 
included to illustrate typical concerns that may need to be 
addressed during the detailed analysis. It will not be necessary 
or appropriate in all situations to address every factor in these 
tables for each alternative being evaluated. Under some 
circumstances, It may be useful to address other factors not 
presented in these tables to ensure a better understanding of 
how an alternative performs with respect to a particular criterion. 

key uncertainties could change the expectations of 
their relative performance. An effective way of 
organizing this section is, under each individual 
criterion, to discuss the alternative(s} that performs 
the best overall in that category, with other 
alternatives discussed in the relative order in which 
they perform. If innovative technologies are being 
considered, their potential advantages in cost or 
performance and the degree of uncertainty in their 
expected performance (as compared with more 
demonstrated technologies} should also be 
discussed. Appendix F provides an example of a 
comparative analysis. 

The presentation of differences among alternatives 
can be measured either qualitatively or quantitatively, 
as appropriate, and should identify substantive 
differences (e.g., greater short-term effectiveness 
concerns, greater cost, etc.}. Quantitative information 
that was used to assess the alternatives (e.g., 
specific cost estimates, time until response objectives 
would be obtained, and levels of residual con­
tamination} should be included in these discussions. 

6.3 Post-RifFS Selection of the 
Preferred Alternative 

Following completion of the RI/FS, the results of the 
detailed analyses, when combined with the risk 
management judgments made by the decision­
maker, become the rationale for selecting a preferred 
alternative and preparing the proposed plan. 
Therefore, the results of the detailed analysis, or 
more specifically the comparative analysis, should 
serve to highlight the relative advantages and 
disadvantages of each alternative so that the key 
tradeoffs can be identified. It will be these key 
tradeoffs coupled with risk management decisions 
that will serve as the basis for the rationale and 
provide a transition between the RI/FS report and the 
development of a proposed plan (and ultimately a 
ROD}. Specific guidance for preparing proposed 
plans and RODs is provided in the draft guidance on 
preparing Superfund decision documents. 

6.4 Community Relations During 
Detailed Analysis 

Site-specific community relations activities should be 
identified in the community relations plan prepared 
previously. While appropriate modifications of 
activities may be made to the community relations 
plan as the project progresses, the plan should 
generally be implemented as written to ensure that 
the community is informed of the alternatives being 
evaluated and is provided a reasonable opportunity to 
provide input to the decision-making process. 

Often, a fact sheet is prepared that summarizes the 
feasible alternatives being evaluated. As appropriate, 
small group consultations or public meetings may be 
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held to discuss community concerns and explain 
alternatives under consideration. Public officials 
should be briefed and press releases prepared 
describing the alternatives: Other activities 'identified 
in the community relations plan should be imple­
mented. 

The objective of community relations during the 
detailed analysis is to assist the community in 
understanding the alternatives and the specific 
considerations the lead agency must take into 
account in selecting an alternative. In this way, the 
community is prepared to provide meaningful input 
during the upcoming public comment period. 

Table 6·5. Suggested FS Report Format 

Executive Summary 

1. Introduction 
1.1 Purpose and Organization of Report 
1.2 Background Information (Summarized from Rl Report) 

1.2.1 Site Description 
1.2.2 Site History 
1.2.3 Nature and Extent of Contamination 
1.2.4 Contaminant Fate and Transport 
1.2.5 Baseline Risk Assessment 

2. Identification and Screening of Technologies 
2.1 Introduction 
2.2 Remedial Action Objectives • 

6.5 Reporting and Communication 
During Detailed Analysis 

Once the draft RifFS report is prepared, the lead 
agency obtains the support agency's review and 
concurrence, the public's review and comment, and 
local agency and PRP input, if appropriate. The RI/FS 
report also provides a basis for remedy selection by 
EPA (or concurrence on State and Federal facility 
remedy) and documents the development and 
analysis of alternatives. A suggested FS report format 
is given in Table 6-5. 

Presents the development of remedial action objectives for each medium of interest (i.e., ground water, soil, surface 
water, air, etc.). For each medium, the following should be discussed: 

Contaminants of interest 
AUowable exposure based on risk assessment (including ARARs) 
Development of remediation goals 

2.3 General Response Actions • 
For each medium of interest, describes the estimation of areas or volumes to which treatment, containment, or 

exposure technologies may be applied. 
2.4 Identification and Screening of Technology Types and Process Options - For each medium of interest, describes: 

2.4.1 Identification and Screening of Technologies 
2.4.2 Evaluation of Technologies and Selection of Representative Technologies 

3. Development and Screening of Alternatives 
3.1 Development of Alternatives -

Describes rationale for combination of technologies/media into alternatives. Note: This discussion may be by medium 
or for the site as a whole. 

3.2 Screening of Alternatives (if conducted) 
3.2.1 Introduction 
3.2.2 Alternative 1 

3.2.2.1 Description 
3.2 .2 .2 Evaluation 

3.2.3 Alternative 2 
3.2.3.1 Description 
3.2 .3 .2 Evaluation 

3.2.4 Alternative 3 
4. Detailed Analysis of Alternatives 

4.1 Introduction 
4.2 Individual Analysis of Alternatives 

4.2.1 Alternative 1 
4.2.1.1 Description 
4 .2 .1.2 Assessment 

4.2.2 Alternative 2 
4.2.2.1 Description 

4 .2 .2 .2 Assessment 
4.2.3 Alternative 3 

4.3 Comparative Analysis 
Bibliography 
Appendices 
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Appendix A 
Interim Guidance on PRP Participation in the RifFS Process* 

I. Introduction 

This memorandum sets forth the policy and 
procedures governing the participation of potentially 
responsible parties (PRPs) in the development of 
remedial investigations (RI) and feasibility studies (FS) 
under the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), as 
amended by the Superfund Amendments and 
Reauthorization Act (SARA) of 1986. This 
memorandum discusses: 

• The initiation of enforcement activities including 
PRP searches and PRP notification; 

• The circumstances in which PRPs may conduct 
the RI/FS; 

• The development of enforceable agreements 
governing PRP RI/FS activities; 

• Initiation of PRP RI/FS activities and oversight of 
the RI/FS by EPA; 

• EPA control over PRP RI/FS activities; and 

• PRP participation in Agency~financed RI/FS 
activities. 

More detailed information regarding each of the above 
topics is included in Attachments 1~4 of this 
appendix. 

This document is consistent with CERCLA and EPA 
guidance in effect as of October 1988, and is 
intended to supersede the March 20, 1984 
memorandum from Assistant Administrators Lee M. 
Thomas and Courtney M. Price entitled "Participation 
of Potentially Responsible Parties in Development of 
Remedial Investigations and Feasibility Studies Under 
CERCLA" (OSWER Directive No. 9835.1 ). Users of 
this guidance should consult the RI/FS Guidance or 
any relevant guidance or policies issued after 
distribution of this document before establishing 

* This memorandum was signed by the AA OSWER and 
released for distribution on May 16, 1988. Technical 
clarifications/updates have been made to this guidance for 
insertion into Appendix A of the "Interim Rnal Guidance for 
Conducting Remedial Investigations and Feasibility Studies' 
(October 1988~SWER Directive No. 9355.3-01) (Referred 
to herein as the RifFS Guidance). 

EPA/PRP responsibilities for conducting RI/FS 
activities. Additional guidance regarding procedures 
for EPA oversight activities will be available in the 
Office of Waste Program Enforcement's (OWPE) 
forthcoming "Guidance Manual on Oversight of 
Potentially Responsible Party Remedial Investigation 
and Feasibility Studies". 

II. Background 
Sections 104/122 of CERCLA provide PRPs with the 
opportunity to conduct the RI/FS when EPA 
determines (1) that the PRPs are qualified to conduct 
such activities and (2) they will carry out the activities 
in accordance with CERCLA requirements and EPA 
procedures. 'The Agency will continue its policy of 
early and timely PRP searches as well as early PRP 
notification and negotiation for RifFS activities. 

It is also the policy of EPA to encourage the early and 
active participation of PRPs in conducting RifFS 
activities. EPA believes that early participation of 
PRPs in the remedial process will encourage PRP 
implementation of the selected remedy. PRP 
participation in RI/FS activities will ensure that they 
have a better and more complete understanding of 
the selected remedy, and thus will be more likely to 
agree on implementation of the remedy. Remedial 
activities performed by PRPs will also conserve Fund 
monies, thus making additional resources available to 
address other sites. 

As part of the Agency's effort to encourage PRP 
participation in remedial activities, EPA will consider 
the PRPs' role in conducting RifFS activities when 
assessing an overall settlement proposal for the 
remedial design and remedial action. For example, 
when the Agency performs a non-binding allocation 
of responsibility (NBAR), the Agency may consider 
previous PRP efforts and cooperation. This will 
provide an additional incentive for PRPs to be 
cooperative in conducting RI/FS activities. 

'The legal authority to enter into agreements with PRPs is 
found In CERCLA Section 122(a). This section then refers to 
response actions conducted pursuant to Section 104(b). For 
the purposes of this guidance, Sections 104/122 wiH be cited 
when referring to such authority. 
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Although EPA encourages PRP participation in 
conducting the RI/FS, the Agency and CERCLA 
impose certain conditions governing their partici­
pation. These conditions are intended to assure that 
the RifFS performed by the PRPs is consistent with 
Federal requirements and that there is adequate 
oversight of those activities. These conditions are 
discussed both in Section Ill and Attachment I of this 
memorandum. 

At the discretion of EPA, a PRP (or group of PRPs) 
may assume full responsibility for undertaking RI/FS 
activities pursuant to Sections 104/122 of CERCLA. 
The terms and conditions governing the RI/FS 
activities should be specified in an Administrative 
Order. The use of Administrative Orders is authorized 
in CERCLA Section 122(d)(3); they are the preferred 
type of agreement for Rl/FS activities since they are 
authorized internally and therefore, may be negotiated 
more quickly than Consent Decrees. Before SARA, 
Administrative Orders were signed using the 
authorities of Section 106 of CERCLA. New 
provisions in SARA allow for Orders to be signed 
using the authorities of Sections 1 041122; Section 
104/122 Orders do not require EPA to make a finding 
of imminent and substantial endangerment. 

RI/FS activities developed subsequent to the 
Administrative Order are set forth in a Statement of 
Work, which is then embodied or incorporated by 
reference into the Order. A Work Plan describing 
detailed procedures and criteria by which the RifFS 
will be performed is developed by the PRPs and, after 
approval by EPA, should also be incorporated by 
reference into the Administrative Order. 

It is the responsibility of the lead agency to ensure 
the quality of the effort if the PRPs assume 
responsibility for conducting the RI/FS. Therefore, 
EPA will establish oversight procedures and project 
controls to ensure that the response actions are 
consistent with CERCLA and the National 
Contingency Plan (NCP). Section 1 04(a)(1) of 
CERCLA mandates that no PRP be allowed to 
undertake an RifFS unless EPA determines that the 
party(ies) conducting the RI/FS is qualified to do so. 
In addition, Section 104{a)(l) requires that a qualified 
party be contracted with or arranged for to assist in 
overseeing and reviewing the conduct of the Rl/FS 
and, that the PRPs agree to reimburse EPA for the 
costs associated with the oversight contract or 
arrangement. 

Ill. Initiation of Enforcement Activities 
As part of effective management of enforcement 
activities, timely settlements for RI/FS activities are to 
be pursued. This includes conducting PRP searches 
early in the site discovery process and subsequent 
notification to all PRPs of their potential liability and of 
their opportunity to perform response activities. 
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Guidance on conducting timely and effective PRP 
searches is contained in the guidance manual, 
"Potentially Responsible Party Search Manual" 
(August 17, 1987 - OSWER Directive No. 9834.6). 

EPA policy has been to notify PRPs of their potential 
liability for the planned response activities, to 
exchange information about the site, and to provide 
PRPs with an opportunity to undertake or finance the 
response activities themselves. In the past this has 
been accomplished by issuing a "general notice" 
letter to the PRPs. In addition to the use of the 
general notice letter, Section 122(e) of CERCLA now 
authorizes EPA to use "special notice" procedures, 
which for an RI/FS, establish a 60 to 90 day 
moratorium and formal negotiation period. The 
purpose of the moratorium is to provide time for 
formal negotiation between EPA and the PRPs for 
conduct of Rl/FS activities. In particular, use of the 
special notice procedures triggers a 60 day 
moratorium on EPA conduct of the RI/FS. During the 
60 day moratorium, if the PRPs provide EPA with a 
"good faith offer" to conduct or finance the RI/FS, the 
negotiation period can be extended to a total of 90 
days. EPA considers a good faith offer to be a written 
proposal where the PRPs make a showing of their 
qualifications and willingness to conduct or finance 
the RifFS. Minor deficiencies in the PRPs' initial 
submittals should not be grounds for a determination 
that the offer is not a good faith offer or that the 
PRPs are unable to perform the RI/FS. 

To facilitate, among other things, PRP participation in 
the RI/FS process, Section 122( e)( 1) requires the 
special notice letter to provide the names and 
addresses of other PRPs, the volume and nature of 
substances contributed by each PRP, and a ranking 
by volume of substances at the site, to the extent this 
information is available at the time of special notice. 
Regions are encouraged to release this information to 
PRPs when the notice letters are issued. To expedite 
settlements, Regions are also encouraged to give 
PRPs as much guidance as possible concerning the 
RI/FS process. It is appropriate to transmit to PRPs 
copies of important guidance documents such as the 
Rl/FS Guidance, as well as model Administrative 
Orders and Statements of Work. A model 
Administrative Order can be found in the 
memorandum from Gene Lucero entitled, "Model 
CERCLA Section 106 Consent Order for an Rl/FS" 
(January 31, 1985 - OSWER Directive No. 9835.5). 
This model order is currently being revised to reflect 
SARA requirements and will be forthcoming. A model 
Statement of Work has been included as Appendix C 
to the RI/FS Guidance, while a model Statement of 
Work for PRP-Iead RI/FSs is currently being 
developed by OWPE. Other Regional and 
Headquarters guidance relating to technical issues 
may be given to PRPs, as well as examples of project 
plans (plans that must be developed prior to the 
conduct of the RifFS) that are of high quality. A 
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description of the required project plans is included in 
Attachment II. 

Although use of the special notice procedures is 
discretionary, Regions are encouraged to use these 
procedures in the majority of cases. If EPA decides 
not to employ the special notice procedures 
described in Section 122(e), the Agency will notify the 
PRPs in writing of such a decision, including an 
explanation as to why EPA believes the use of the 
special notice procedures is inappropriate. Additional 
information on the content of special notice letters, 
including the use of these notice provisions, can be 
found in the memorandum entitled "Interim Guidance 
on Notice Letters, Negotiations, and Information 
Exchange" (October 19, 1987 - OSWER Directive 
No. 9834.1 0). 

Section 121 (f)( 1) requires that the State be notified of 
PRP negotiations and that an opportunity for State 
participation in such negotiations be provided. In 
addition, Section 12 2(j)(l) requires that if a release or 
threat of release at the site in question may have 
resulted in damages to natural resources, EPA must 
notify the appropriate Federal or State Trustee and 
provide an opportunity for the Trustee to participate in 
the negotiations. To simplify the notification of Federal 
Trustees, the Agency intends to provide a list of 
projects in the Superfund Comprehensive 
Accomplishments Plan (SCAP) to the Trustees as 
notice to participate in the negotiations. In those 
cases where there is reason to believe that a 
significant natural resource will be affected, direct 
coordination with the Federal and/or State Trustee will 
be required. 

IV. Conditions for EPA Involvement in, 
and PRP Initiation of, RI/FS Activities 

Under Section 104(a)( 1) EPA may authorize PRPs to 
conduct RifFS activities at any site, provided the 
PRPs can do so promptly and properly and can meet 
the conditions specified by EPA for conducting the 
RifFS. These conditions are discussed in Attachment 
I of this appendix and Involve the scope of activities, 
the organization of the PRPs, and the PRPs' (and 
their contractors') demonstrated expertise. EPA 
encourages PRPs to conduct the RifFS provided that 
the PRPs commit In an Order (or Consent Decree) 
under CERCLA Sections 1 04f122 (or Sections 
106f122 for a Decree) to conduct a complete RifFS to 
the satisfaction of EPA, under EPA oversight! 
Oversight of RifFS activities by the lead agency is 
required by Section 1 04(a)(l) and is intended to 
assure that the RifFS is adequate for lead agency 

'For a State-lead enforcement site the State is responsible for 
oversight unless otherwise specified In the agreement between 
the State and EPA. EPA should maintain communication with 
the State to ensure that the State is providing oversight of the 
remedial activities. 
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identification of an appropriate remedy, and that it will 
otherwise meet the Agency requirements of CERCLA, 
the NCP, and relevant Agency guidance. EPA will 
allow PRPs to conduct RI/FS activities and will 
provide review and oversight under the following 
general circumstances. 

EPA's priority is to address those NPL sites that have 
been identified on the SCAP. The SCAP is an EPA 
management plan which identifies site- and 
activity-specific Superfund financial allocations for 
each quarter of the current fiscal year. When 
employing Section 122(e) notice procedures, EPA will 
notify PRPs of its intention to conduct RifFS activities 
at NPL sites in a manner that allows at least 90 days 
notice before obligating the funds necessary to 
complete the RifFS (see Section Ill of this guidance). 
During this time frame PRPs may elect to conduct the 
RifFS, under the review and oversight of EPA. If the 
PRPs agree to conduct the RifFS they must meet the 
conditions discussed In Attachment I. The scope and 
terms for conducting the studies are embodied in an 
Agreement; as mentioned in Section II, Administrative 
Orders are the preferred type of Agreement for RifFS 
activities. 

EPA will not engage in lengthy discussions with PRPs 
over whether the PRPs will conduct the RifFS; rather, 
EPA will adhere to the time frames established by the 
Section 122 special notice provisions. In most 
instances, once Fund resources have been obligated 
to conduct the RifFS, the PRPs will no longer be 
eligible to conduct the RI/FS activities at the site. 

The actions described below are typically taken to 
initiate RifFS activities: 

• EPA develops a site-specific Statement of Work 
(SOW) in advance of the scheduled RifFS start. 
This SOW is then provided to the PRPs along 
with a draft of the Administrative Order (or 
Consent Decree) at the initiation of negotiations. 
(PRPs may, with EPA approval, submit a single 
site plan that incorporates the elements of an 
SOW and a detailed Work Plan as a first 
deliverable once the Agreement has been signed. 
This combined site plan must clearly set forth the 
scope of the proposed RifFS and would be 
incorporated into the Agreement in place of the 
SOW.) 

• Final provisions of the SOW are negotiated with 
the Order. 

• EPA determines whether the PRPs possess the 
necessary capabilities to conduct an RifFS in a 
timely and effective manner (conducted 
simultaneously with other negotiations). 

• EPA develops a Community Relations Plan 
specifying any activities that may be required of 
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the PRPs. (Community relations activities are 
discussed in Attachment II.) 

• EPA determines contractor and staff resources 
required for oversight and initiates planning the 
necessary oversight requirements. This process 
may include preparing a Statement of Work, if a 
contractor is to develop an "oversight plan." 

• EPA and PRPs identify and procure any 
necessary assistance. 

• PRPs submit a Work Plan to EPA for Agency 
review and approval. The Work Plan must present 
the methodology and rationale for conducting the 
RI/FS as well as detailed procedures and 
requirements, if such procedures have not been 
set forth in the Agreement. This Work Plan, which 
in most instances is one of the first deliverables 
under the Order, is commonly incorporated into 
the Agreement following EPA approval. 

• PRPs are responsible for obtaining access to the 
site; however, if access cannot be obtained, EPA, 
with the assistance of DOJ, will secure access 
subject to PRP reimbursement for the costs 
incurred in securing such access. 

These standardized actions ensure that the scope of 
the RifFS activities to be conducted by the PRPs, and 
the procedures by which the RifFS is performed, are 
consistent with EPA policy and guidance. Additional 
actions may be required either for a technically 
complex site or for a site where a number of PRPs 
are involved. Regardless of the circumstances, the 
actions listed in this section should be negotiated as 
expeditiously as possible. Specific elements of these 
actions are discussed in Attachment II. 

V. Development of the RIJFS 
Administrative Order or Consent 
Decree 

The PRPs must respond to EPA's notice letter by 
either declining, within the time specified, to 
participate in the RifFS, or by offering a good faith 
proposal to EPA for performing the RifFS. Declining 
to participate in the RifFS may be implied if the PRPs 
do not negotiate during the moratorium established by 
the notice letter. If the PRPs have declined to 
participate, or the time specified has lapsed, EPA will 
obligate funds for performing the RifFS. If a good faith 
proposal is submitted, EPA will negotiate with the 
PRPs on the scope and terms for conducting the 
RifFS. 

The results of successful negotiations will, in most 
cases, be contained in an Administrative Order, or 
where the site is in litigation, in a Judicial Consent 
Decree entered into pursuant to Section 122(d) of 
CERCLA. Guidance for the development of an 

Administrative Order is provided in OWPE's 
document "Administrative Order: Workshop and 
Guidance Materials" (September 1984), and in the 
memorandum from Gene Lucero entitled "Model 
CERCLA Section 106 Consent Order for an RifFS" 
(January 31, 1985). (The latter guidance is currently 
being revised since the provisions in SARA allow for 
Orders to be signed using the authorities of Sections 
104/122.) 

An Administrative Order (or Consent Decree) will 
generally contain the scope of activities to be 
performed (either as a Statement of Work or Work 
Plan), the oversight roles and responsibilities, and 
enforcement options that may be exercised in the 
event of noncompliance (such as stipulated 
penalties). In addition to the above, the Agreement 
will typically include the following elements, as agreed 
upon by EPA, the PRPs, and other signatories to the 
Agreement. 

• Jurisdiction - Describes EPA's authority to enter 
into Administrative Orders or Consent Decrees. 

• Parties bound - Describes to whom the 
Agreement applies and is binding upon. 

• Purpose - Describes the purpose of the 
Agreement in terms of mutual objectives and 
public benefit. 

• Findings of fact, determination, and conclusions 
of law - Provides an outline of facts upon which 
the Agreement is based, including the fact that 
PRPs are not subject to a lesser standard of 
liability and will not receive preferential treatment 
from the Agency in conducting the RI/FS. 

• Notice to the State - Verifies that the State has 
been notified of pending site activities. 

• Work to be performed - Provides that PRPs 
submit project plans to the lead-agency for 
review and approval before commencing RifFS 
activities. Project plans are those plans developed 
in order to effectively conduct the RI/FS project 
and include: a Work Plan, describing the 
methodology, rationale, and schedule of all tasks 
to be performed during the RifFS; a Sampling and 
Analysis Plan, describing the field sampling 
procedures to be performed as well as the quality 
assurance procedures which will be followed for 
sampling and analysis (including a description of 
how the data gathered during the RI/FS will be 
managed) and the analytical procedures to be 
employed; and a Health and Safety Plan 
describing health and safety precautions to be 
exercised while onsite. (More information on the 
contents of these project plans can be found in 
Attachment II of this appendix.) 
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• Compliance with CERCLA, the NCP, and 
Relevant Agency Guidance - Specifies that the 
actions at a site will comply with the requirements 
of CERCLA, the NCP, and relevant Agency 
guidance determined to be appropriate for site 
remediation. 

• Reimbursement of costs - Specifies that PRPs 
will assume all costs of performing the work 
required by the Agreement. In addition, this 
section commits PRPs to reimbursement of costs 
associated with oversight activities. This includes 
reimbursement for qualified party assistance in 
oversight, as required by Section 104(a)(l). This 
section should also specify the nature and kind of 
cost documentation to be provided and the 
process for billing and receiving payment. 

• Reporting - Specifies the type and frequency of 
reporting that PRPs must provide to EPA. 
Normally the reporting requirements will, at a 
minimum, include the required project plans as 
well as those deliverables required by the RI/FS 
Guidance. Additional reporting requirements are 
left to the discretion of the Regions. That is, 
Regions may require additional deliverables such 
as interim reports on particular Rl or FS activities. 

• Designated EPA, State, and PRP project 
coordinators - Specifies that EPA, the State, and 
PRPs shall each designate a project coordinator. 

• Site access and data availability - Stipulates that 
PRPs shall allow access to the site by EPA, the 
State, and oversight personnel. Access will be 
provided for inspection and monitoring purposes 
that in any way pertain to the work undertaken 
pursuant to the Order. In addition, access will be 
provided in the event of project takeover. This 
section also stipulates that EPA will be provided 
with all currently available data. 

• Record preservation - Specifies that all records 
must be maintained by both parties for a 
minimum of 6 years after termination of the 
Agreement, followed by a provision requiring 
PRPs to offer the site records to EPA before 
destruction. 

• Administrative record requirements - Provides 
that all information upon which the selection of 
remedy is based must be submitted to EPA in 
fulfillment of the administrative record 
requirements pursuant to Section 113 of 
CERCLA. (Additional information on administrative 
record requirements is contained in Attachment 
Ill.) 

• Dispute resolution - Specifies steps to be taken if 
a dispute occurs. The Administrative Order states 

that with respect to all submittals and work 
performed, EPA will be the final arbiter, while the 
court is the final arbiter for a Consent Decree. 
(More information on dispute resolution can be 
found in Attachment IV of this appendix.) 

• Delay in performance/stipulated penalties -
Specifies EPA's authority to invoke stipulated 
penalties for noncompliance with Order or Decree 
provisions. Section 121 of CERCLA requires that 
Consent Decrees contain provisions for penalties 
in an amount not to exceed $25,000 per day. In 
addition to stipulated penalties, Section 122(1) 
provides that Section 1 09 civil penalties apply for 
violations of Administrative Orders and Consent 
Decrees. Delays that endanger public health 
and/or the environment may result in termination 
of the Agreement and EPA takeover of the RI/FS. 
(More information on stipulated penalties can be 
found in the Office of Enforcement and 
Compliance Monitoring's (OECM) "Guidance on 
the Use of Stipulated Penalties in Hazardous 
Waste Consent Decrees" (September 21, 1987) 
and in Attachment IV of this appendix.) 

• Financial assurance - Specifies that PRPs should 
have adequate financial resources or insurance 
coverage to address liabilities resulting from their 
RifFS activities. When using contractors, PRPs 
should certify that the contractors have adequate 
insurance coverage or that contractor liabilities 
are indemnified. 

• Reservation of rights - States that PRPs are not 
released from all CERCLA liability through 
compliance with the Agreement, or completion of 
the RifFS. PRPs may be released from liability 
relating directly to RifFS requirements, if PRPs 
complete the RifFS activities to the satisfaction of 
EPA 

• Other claims - Provides that nothing in the 
Agreement shall constitute a release from any 
claim or liability other than, perhaps, for the cost 
of the RifFS, if completed to EPA satisfaction. 
Also provides that nothing in the Agreement shall 
constitute preauthorization of a claim against the 
Fund under CERCLA. This section should also 
specify the conditions for indemnification of the 
U.S. Government. 

• Subsequent modifications/additional work -
Specifies that the PRPs are committed to perform 
any additional work or subsequent modifications 
which are not explicitly stated in the Work Plan, if 
EPA determines that such work is needed to 
enable the selection of an appropriate response 
action. (Attachment IV contains additional 
information on this clause.) 
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VI. Statement of Work and Work Plan 
Based upon available models and guidance, the 
Region should present to the PRPs at the initiation of 
negotiations a Statement of Work (SOW) and draft 
Administrative Order. The SOW describes the broad 
objectives and general activities to be undertaken in 
the RI/FS. (The PRPs may develop the SOW if it is 
determined to be appropriate for a particular case.) 
Once the PRPs receive the SOW they develop a 
more detailed Work Plan, which should be 
incorporated by reference into the Order following 
EPA approval. The Work Plan expands the tasks 
described in the SOW and presents the rationale and 
methodology (including detailed procedures and 
schedules) for conducting the RI/FS. It should be 
noted that EPA, rather than the PRPs, may develop 
the work plan in the event of unusual circumstances. 

VII. Review and Oversight of the RI/FS 
To ensure that the RI/FS conforms to the NCP and 
the requirements of CERCLA, including Sections 
104(a)( 1) and 121, EPA will review and oversee PRP 
activities. Oversight is also required to ensure that the 
RI/FS will result in sufficient information to allow for 
remedy selection by the lead agency. 

The oversight activities that EPA, the State, and other 
oversight personnel will be performing should be 
determined prior to the initiation of the RI/FS. 
Different mechanisms will be used for the review and 
oversight of different PRP products and activities. 
These mechanisms, and corresponding PRP 
activities, should be determined and if possible 
incorporated in the Order. Generally, the following 
oversight activities should be specified: 

• Review of plans, reports, and records; 

• Oversight of field activities (including maintenance 
of records and documentation); 

• Meetings; and 

• Special studies. 

Section 1 04(a)(l) requires that the President contract 
with or arrange for a "qualified person" to assist in 
the oversight and review of the conduct of the RI/FS. 
EPA believes that qualified persons, for the purposes 
of overseeing RI/FS activities, are those firms or 
individuals with the professional qualifications, 
expertise, and experience necessary to provide 
assurance that the Agency is conducting meaningful 
and effective oversight of PRP activities. In this 
context, the qualified person generally will be either 
an ARCs, TES, or REM contractor. EPA employees, 
employees of other Federal agencies, State 
employees, or any other qualified person EPA 

determines to be appropriate however, may be asked 
to perform the necessary oversight functions. 

As part of the Section 1 04 requirements, PRPs are 
required to reimburse EPA for qualified party 
oversight costs. It is Agency policy to recover all 
response costs at a site including all costs associated 
with oversight. Additional guidance on oversight and 
project control activities is presented in Attachments 
Ill and IV, respectively. 

VIII. Control of Activities 
EPA will usually not intervene in a PRP RI/FS if 
activities are conducted in conformance with the 
conditions and terms specified by the Order. When 
deficiencies are detected, EPA will take immediate 
steps to correct the PRP activities. Deficiencies will 
be corrected through the use of the following 
activities: (1) identification of the deficiency; (2) 
demand for corrective measures; (3) use of dispute 
resolution mechanisms, where appropriate; (4) 
imposition of penalties; and if necessary, (5) PRP 
RI/FS termination and project takeover or judicial 
enforcement. These activities are described in detail 
in Attachment IV of this appendix. 

IX. PRP Participation in Agency-
Financed RI/FS Activities 

PRPs that elect not to perform the RifFS should be 
allowed an opportunity for involvement in a Fund­
financed RI/FS. Private parties may possess technical 
expertise or knowledge about a site which would be 
useful in developing a sound RifFS. Involvement by 
PRPs in the development of a Fund-financed RI/FS 
may also expedite remediation by identifying and 
satisfactorily resolving differences between the 
Agency and private parties. 

Section 113(k)(2)(8) requires that interested persons, 
including PRPs, be provided an opportunity for 
participation in the development of the administrative 
record. PRP participation may include the submittal of 
information, relevant to the selection of remedy, for 
inclusion in the record and/or the review of record 
contents and submittal of comments on such 
contents. 

The extent of additional PRP involvement will be left 
to the discretion of the Region and may include 
activities such as: 

• Access to the site to observe sampling and 
analysis activities; 

• Access to validated data and draft reports. 

With respect to PRP access to a site, it is within the 
Regions' discretion to impose conditions based on 
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safety and other relevant considerations. To the 
extent that the Region determines that access is 
appropriate under the circumstances, PRPs must 
reimburse EPA for all identifiable costs incurred with 
the connection of the accesses afforded the PRPs, 
and must execute appropriate releases in favor of the 
EPA and its contractors. With respect to providing 
data, it should be noted that the Region is required to 
allow private citizens access to the same information 
that is provided to the PRPs. The Regions must 
therefore take this into consideration when 
determining the extent of the PRP's involvement in a 
Fund-financed RI/FS. 

Aside from participation in the administrative record, 
which is a statutory requirement, the final decision 
whether to permit PRPs to participate in other 
aspects of the Fund-financed RIIFS (as well as the 

scope of any participation) rests with the Regions. 
This decision should be based on the ability of PRPs 
to organize themselves so that they can participate as 
a single entity, and the ability of PRPs to participate 
without undue interference with or delay in completion 
of the RI/FS, and other factors that the Regions 
determine are relevant. The Region may terminate 
PRP participation in RI/FS development if 
unnecessary expenses or delays occur. 

X. Contact 
For further information on the subject matter 
discussed in this interim guidance, please contact 
Susan Cange (FTS 475-9805) of the Guidance and 
Oversight Branch, Office of Waste Program 
Enforcement. 
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Attachment I 
Conditions for PRP Conduct of the RifFS 

Organization and Management 

When several potentially responsible parties are 
involved at a site they must be able to organize 
themselves quickly into a single representative body 
to negotiate with EPA. To facilitate this negotiation 
process, EPA will make available the names and 
addresses of other PRPs, in accordance with the 
settlement provisions of CERCLA Section 122(e). 
Either a single PRP or an organized group of PRPs 
may assume responsibility for development of the 
RI/FS. 

Scope of Activities 

As part of the negotiation process PRPs must agree 
to follow the site-specific Statement of Work (SOW) 
as the basis for conducting an RI/FS. PRPs are 
required to submit an RI/FS Work Plan setting forth 
detailed procedures and tasks necessary to 
accomplish the RI/FS activities described in the SOW. 
EPA may approve reasonable modifications to the 
SOW and will reject any requests for modifications 
that are not consistent with CERCLA (as amended by 
SARA}, the NCP, the requirements set forth in this 
guidance document, the RI/FS Guidance, or other 
relevant CERCLA guidance documents. 

Demonstrated Capabilities 

PRPs must demonstrate to EPA that they possess, or 
are able to obtain, the technical expertise necessary 
to perform all relevant activities identified in the SOW, 
and any amendments that may be reasonably 
anticipated to that document. In addition, PRPs must 
demonstrate that they possess the managerial 
expertise and have developed a management plan 
sufficient to ensure that the proposed activities will be 
properly controlled and efficiently implemented. PRPs 
must also demonstrate that they possess the financial 
capability to conduct and complete the RI/FS in a 
timely and effective manner. These capabilities are 
discussed briefly below. 

• Demonstrated Technical Capability 

PRPs should be required to demonstrate the 
technical capabilities of key personnel involved in 
executing the project. Personnel qualifications may be 

demonstrated by submitting resumes and references. 
PRPs may demonstrate the capabilities of the firm 
that will perform the work by outlining their past areas 
of business, relevant projects and experience, and 
overall familiarity with the types of activities to be 
performed as part of the remedial investigation and 
feasibility study. 

It is important that qualified firms be retained for 
performing RI/FS activities. Firms that do not have the 
necessary expertise for performing RI/FS studies may 
create unnecessary delays in the project and may 
create situations which further endanger public health 
or the environment. These situations may be created 
when PRP contractors submit insufficient project 
plans, submit deficient reports, or perform inadequate 
field work. Furthermore, excessive Agency oversight 
may be required in the event that an unqualified 
contractor performs the RI/FS; the Agency may have 
to significantly increase its workload by providing 
repeated reviews of project plans, reports, and 
oversight of field activities. 

The PRPs must also demonstrate the technical 
capabilities of the laboratory chosen to do the 
analysis of samples collected during the RI/FS. If a 
non-CLP laboratory is selected, EPA may require a 
submission from the laboratory which provides a 
comprehensive statement of the laboratories' 
personnel qualifications, equipment specifications, 
security measures, and any other material necessary 
to prove the laboratory is qualified to conduct the 
work. 

• Demonstrated Management Capability 

PRPs must demonstrate that they have the 
administrative capabilities necessary for conducting 
the RI/FS in a responsible and timely manner. A 
management plan should be submitted to EPA either 
during negotiations or as a part of the Work Plan 
which includes a discussion of roles and 
responsibilities of key personnel. This management 
plan should include an RI/FS team organization chart 
describing responsibilities and lines of authority. 
Positions and responsibilities should be clearly related 
to technical and managerial qualifications. The PRPs 
should also demonstrate an understanding of effective 
communications, information management, quality 
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assurance, and quality control systems. PRPs usually 
procure the services of consultants to conduct the 
required RI/FS activities. The consultants must 
demonstrate, in addition to those requirements stated 
above, effective contract management capabilities. 

• Demonstrated Financial Capability 

The PRPs should develop a comprehensive and 
reasonable estimate of the total cost of anticipated 
RI/FS activities. EPA will decide on a case-by-case 
basis if the PRPs will be required to demonstrate that 
they have the necessary financial resources available 
and committed to conduct the RI/FS activities. The 
resources estimated should be adequate to cover the 
anticipated costs for the RI/FS as well as the costs 
for oversight, plus a margin for unexpected expenses. 
If, during the conduct of the RI/FS the net worth of 
the financial mechanism providing funding for the 
RI/FS is reduced to less than that required to 
complete the remaining activities, the PRPs should 
immediately notify EPA. Under conditions specified in 
the Order, PRPs are required to complete the RI/FS 

irregardless of initial cost estimates or financial 
mechanisms. 

• Assistance for PRP Activities 

If PRPs propose to use consultants for conducting or 
assisting in the RI/FS, the PRPs should specify the 
tasks to be conducted by the consultants and submit 
personnel and corporate qualifications of the pro­
posed firms to the EPA for review. Verification should 
be made that the PRPs' consultants have no conflict 
of interest with respect to the project. Any consultants 
having current EPA assignments as prime contractors 
or as subcontractors must obtain approval from their 
EPA Contract Officers before performing work for 
PRPs. Lack of clarification on possible conflicts of 
interest may delay the PRP RifFS. EPA will reserve 
the right to review the PRPs' proposed selection of 
consultants and will disapprove their selection if, in 
EPA's opinion, they either do not possess adequate 
technical capabilities or there exists a conflict of 
interest. It should be noted that the responsibility for 
selection of consultants rests with the PRPs. 
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Attachment II 

Initiation of PRP RIIFS Activities 

Development of the Statement of Work 

After the PRPs have been identified in the PRP 
Search Report they are sent either a general notice 
letter followed by a special notice letter or a general 
notice letter followed by an explanation pursuant to 
Section 122(a) why special notice procedures are not 
being used. EPA will engage in negotiations with 
those PRPs who have submitted a good faith offer in 
response to the notice letter and therefore have 
volunteered to perform the RifFS. While the PRPs are 
demonstrating their capabilities for conducting the 
RI/FS, EPA will negotiate the terms of the 
Administrative Order. Either an acceptable Statement 
of Work or Work Plan must be incorporated by 
reference into the Agreement. 

The Statement of Work (SOW) is typically developed 
by EPA and describes, in a comprehensive manner, 
all RI/FS activities to be performed, as reasonably 
anticipated, prior to the onset of the project. The 
SOW focuses on broad objectives and describes 
general activities that will be undertaken to achieve 
these objectives. Detailed procedures by which the 
work will be accomplished are not presented in the 
SOW, but are described in the subsequent Work Plan 
that is developed by the PRPs. In certain instances, 
with the approval of EPA, PRPs may prepare a single 
site plan incorporating the elements of an SOW and a 
Work Plan. In such instances, the site plan will be 
incorporated into the Order in place of the broader 
sow. 

• Use of the EPA Model SOW 

EPA has developed a model SOW defining a 
comprehensive RifFS effort which is contained in the 
RI/FS Guidance. Additionally, a model SOW for a 
PRP-Iead RI/FS is being developed by OWPE and 
will be forthcoming. The Regions should develop a 
site-specific SOW based upon the model(s). RI/FS 
projects managed by PRPs will involve, at a 
minimum, all relevant activities set forth in the EPA 
model SOW. Further, all plans and reports identified 
as deliverables in the EPA model SOW must be 
identified as deliverables in the site-specific SOW 
and/or the Work Plan developed by the PRPs. 
Additional deliverables may be required by the 

Regions and should be added to the Administrative 
Order. 

• Modification of the EPA Draft SOW Requirements 

The activities set forth in the model SOW are 
considered by EPA to be the critical RI/FS activities 
that are required by the NCP. PRPs should present 
detailed justifications for any proposed modifications 
and amendments to the activities set forth in the 
SOW. EPA will review all proposed modifications and 
approve or disapprove their inclusion in the SOW 
based on available information, EPA policy and 
guidance, overall program objectives, and the 
requirements of the NCP and CERCLA. EPA will not 
allow modifications that, in the judgment of the 
Agency, will lead to an unsatisfactory RI/FS or 
inconsistencies with the NCP. 

Review of the RUFS Project Plans 

RI/FS project plans include those plans developed for 
the RI/FS. At a minimum the project plans should 
include a Work Plan, a Sampling and Analysis Plan, a 
Health and Safety Plan, and a Community Relations 
Plan. The Community Relations Plan is developed by 
EPA and should include a description of the PRPs' 
role in community relations activities, if any. EPA 
review and approval of the work plan and sampling 
and analysis plan will usually be required before PRPs 
can begin site activities. An example when limited 
project activities may be initiated prior to approval of 
the project plans would be if additional information is 
required to complete the Sampling and Analysis Plan. 
Additionally, conditional approvals to the Work Plan 
and Sampling and Analysis Plan may be provided in 
order to initiate field activities in a more timely 
manner. It should be noted that EPA does not 
"approve" the PRPs' Health and Safety Plan but 
rather, it is reviewed to ensure the protection of public 
health and the environment. The PRPs may be 
required to amend the plan if EPA determines that it 
does not adequately provide for such protection. 

• Contents of the Work Plan 

The Work Plan expands the tasks of the SOW, and 
the responsibilities specified in the Agreement, by 
presenting the rationale and methodology (including 
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detailed procedures) for conducting the RifFS. 
Typically the Work Plan is developed after the draft 
Order and then incorporated into the Agreement. In 
some cases however, it may be appropriate for EPA 
to develop the Work Plan prior to actual negotiation 
with the PRPs and attach the plan to the draft 
Agreement. The PRP RI/FS Work Plan must be 
consistent with current EPA guidance. Guidance on 
developing acceptable Work Plans is available in the 
RI/FS Guidance. Additional guidance will be 
forthcoming in the proposed NCP. Once the Work 
Plan is approved by EPA, it becomes a public 
document and by the terms of the Agreement, should 
be incorporated by reference into that document. The 
Work Plan should, at a minimum, contain the 
following elements. 

lnroduction/Background Statement - PRPs should 
provide an introductory or background statement 
describing their understanding of the work to be 
performed at the site. This should include 
historical site information and should highlight 
present site conditions. 

Objectives - A statement of what is to be 
accomplished and how the information will be 
utilized. 

Scope - A detailed description of the work to be 
performed including a definition of work limits. 

Management Plan - A description of the project 
management showing personnel with authority and 
responsibility for the appropriate aspects of the 
project and specific tasks to be performed. A 
single person should be identified as having 
overall responsibility for the project. 

Work Schedule - A statement outlining the 
schedule for each of the required activities. This 
could be presented in the form of a Gantt or 
milestone chart. The schedule in the Work Plan 
must match that in the draft Order. 

Deliverables - A description of the work products 
that will be submitted and their schedule for 
delivery. The schedule should include specific 
dates, if possible. Otherwise, the schedule should 
be in terms of the number of days/week after 
approval of the work plan. 

• Contents of the Sampling and Analysis Plan. 

A Sampling and Analysis Plan (SAP) must be 
submitted by the PRPs before initiation of relevant 
field activities. This plan contains two separate 
elements: a Field Sampling Plan and a Quality 
Assurance Project Plan. These documents were 
previously submitted as separate deliverables, but are 
now combined into one document. Though the SAP 
s typically implemented by PRP contractors, it is the 

responsibility of the PRPs to ensure that the goals 
and standards of the plan are met. (Verification that 
the goals and standards of the SAP are met will also 
be part of EPA's oversight responsibilities.) The SAP 
should contain the following elements: 

Field Sampling Plan - The Field Sampling Plan 
includes a detailed description of all RI/FS 
sampling and analytical activities that will be 
performed. These activities should be consistent 
with the NCP and relevant CERCLA guidance. 
Further guidance on developing Field Sampling 
Plans is presented in the RI/FS Guidance. 

Quality Assurance Project Plan - The SAP must 
include a detailed description of quality 
assurance/quality control (QAQC) procedures to 
be employed during the RifFS. This section is 
intended to ensure that the RI/FS is based on the 
correct level or extent of sampling and analysis 
required to produce sufficient data for evaluating 
remedial alternatives for a specific site. A second 
objective is to ensure the quality of the data 
collected during the RI/FS. Guidance on 
appropriate QAQC procedures may be found in 
the RI/FS Guidance as well as "Data Quality 
Objectives for the RI/FS Process" (March 1987 -
OSWER Directive No. 9355.0-78). 

If the SAP modifies any procedures established in 
relevant guidance, it must provide an explanation and 
justification for the change. 

• Other Project Plans 

Other project plans that are likely to be required in the 
RI/FS process include the Health and Safety Plan and 
the Community Relations Plan. 

Health and Safety Plan - PRPs should include a 
Health and Safety Plan either as part of the Work 
Plan or as a separate document. The Health and 
Safety Plan should address the measures taken 
by the PRPs to ensure that all activities will be 
conducted in an environmentally safe manner for 
the workers and the surrounding community. EPA 
reviews the Health and Safety Plan to ensure 
protection of public health and the environment. 
EPA does not, however, "approve" this plan. 
Guidance on the appropriate contents of a Health 
and Safety Plan may be found in the RifFS 
Guidance. In addition, Health and Safety 
requirements are found in "OSHA Safety and 
Health Standards: Hazardous Waste Operations 
and Emergency Response" (40 CFR Part 
191 0.120). 

Community Relations Plan - EPA must prepare a 
Community Relations Plan for each NPL site. The 
extent of PRP involvement in community relations 
activities should be detailed in this plan. Additional 
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information on Community Relations activities is 
contained below. 

• Review and Approval 

PRPs must submit all of the required RifFS project 
plans (with the exception of the Community Relations 
Plan which is developed by EPA) to EPA for review, 
and in the case of the Work Plan and SAP, approval. 
EPA will review the plans for their technical validity 
and consistency with the NCP and relevant EPA 
guidance. Typically, the Agency must review and 
approve these plans before PRPs can begin any site 
activities. Any disagreements that arise between EPA 
and PRPs over the contents of the plans should be 
resolved according to the procedures set forth in the 
dispute resolution section of the relevant EPA/PRP 
Agreement. 

Community Relations 

EPA is responsible for developing and implementing 
an effective community relations program, regardless 
of whether RifFS activities are Fund-financed or 
conducted by PRPs. At State-lead enforcement 
sites, funded by EPA under Superfund Memoranda of 
Agreement (see the "Draft Guidance on Preparation 
of a Superfund Memorandum of Agreement (October 
5, 1987 - OSWER Directive No. 9375.0-01 )), the 
State has the responsibility for development and 
implementation of a community relations program. 
PRPs may, under certain circumstances, assist EPA 
or the State in implementing the community relations 
activities. For example, PRPs may wish to participate 
in community meetings and in preparing fact sheets. 
PRP participation in community relations activities 
would, however, be at the discretion of the Regional 
Office, or the State, and would require oversight by 
the lead-agency. EPA will not under any 
circumstances negotiate press releases with PRPs. 

EPA designs and implements community relations 
activities according to CERCLA and the NCP. A 
Community Relations Plan must be developed by 
EPA for all NPL sites as described by the EPA 
guidance, "Community Relations in Superfund: A 
Handbook" (U.S. EPA, 1988 - OSWER Directive No. 
9230.0-03). The Community Relations Plan must be 
independent of negotiations with PRPs. Guidance for 
conducting community relations activities at 
Superfund enforcement sites is specifically addressed 
by Chapter VI of the Handbook and the EPA memo 
entitled "Community Relations Activities at Superfund 
Enforcement Sites--Interim Guidance" (November 
1988 - OSWER Directive No. 9230.0-38). In some 
instances the decision regarding PRP participation in 
community relations activities will be made after the 
Community Relations Plan has been developed. As a 
result, the plan will need to be modified by EPA to 
reflect Agency and PRP roles and responsibilities. 

EPA, or the State, will provide the Community 
Relations Plan to all interested parties at the same 
time. In general, if the case has not been referred to 
the Department of Justice (DOJ) for litigation, 
community relations activities during the RifFS should 
be the same for Fund- and PRP-Iead sites. If the 
case has been (or may potentially be) referred to 
DOJ for litigation, constraints will probably be placed 
on the scope of activities. The EPA Community 
Relations Plan may be modified after consultation with 
the technical enforcement staff, the Regional Counsel 
and other negotiation team members, including, if the 
case is referred, the lead DOJ or Assistant United 
States Attorneys (i.e., the litigation team). This 
technical and legal staff must be consulted prior to 
any public meetings or dissemination of fact sheets or 
other information; approval must be obtained prior to 
releases of information and discussions of technical 
information in advance. PRP participation in 
implementing community relations activities will be 
subject to EPA (or State) approval in administrative 
settlements and EPA/DOJ in civil actions. Key 
activities specific to community relations programs for 
enforcement sites include the following: 

• Public Review of Work Plans for Administrative 
Orders 

The PRP Work Plan, as approved by EPA, is 
incorporated into the Administrative Order (or 
Consent Decree). Once the Agreement is signed, it 
becomes a public document. Although there is no 
requirement for public comment on an Administrative 
Order, Regional staff are encouraged to announce, 
after the Order is final, that the PRP is conducting the 
RIIFS. Publication of notice and a corresponding 30-
day comment period is required however, for Consent 
Decrees. 

• Availability of RI/FS Information from the PRPs 

PRPs, in agreeing to conduct the RI/FS, must also 
agree to provide all information necessary for EPA to 
implement a Community Relations Plan. The 
Agreement should identify the types of information 
that PRPs will provide, and contain conditions 
concerning the provision of this information. EPA 
should provide the PRPs with the content of the plan 
so that the PRPs can fully anticipate the type of 
information that will be made public. All information 
submitted by PRPs will be subject to public inspection 
(i.e., available through Freedom of Information Act 
requests, public dockets, or the administrative record) 
unless the information meets an exemption. An 
example would be if the information is deemed either 
as enforcement sensitive by EPA, or business 
confidential by EPA (based on the PRPs' 
representations), in conformance with 40 CFR Part 2. 
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Development of the A TSDR Health Assessment 

Section 1 04(j){6) of CERCLA requires the Agency for 
Toxic Substances and Disease Registry {ATSDR) to 
perform health assessments at all NPL facilities 
according to a specified schedule. The purpose of the 
health assessment is to assist in determining whether 
any current or potential threat to human health exists 
and to determine whether additional information on 
human exposure and associated health risks is 
needed. 

The EPA remedial project manager (RPM) should 
coordinate with the appropriate ATSDR Regional 
representative for initiation of the health assessment. 
In general, the health assessment should be initiated 
at the start of the RI/FS. The ATSDR Regional 
representative will provide information on data needs 
specific to performing a health assessment to ensure 
that all necessary data will be collected during the Rl. 
The RPM and the ATSDR Regional representative 
should also coordinate the transmission and review of 
pertinent documents dealing with the extent and 
nature of site contamination (i.e., applicable technical 
memoranda and the draft Rl). As ATSDR has no 
provisions for withholding documents, if requested by 
the public, the RPM must discuss enforcement 
sensitive documents and drafts with the A TSDR 
Regional representative rather than providing copies 
to them. This will ensure EPA's enforcement 
confidentiality. Further guidance on coordination of 
RifFS activities with ATSDR can be found in the 
document entitled "Guidance for Coordinating ATSDR 
Health Assessment Activities with the Superfund 
Remedial Process" (March 1987 - OSWER Directive 
No. 9285.4-02). 

Identification of Oversight Activities 

EPA will review RI/FS plans and reports as well as 
provide field oversight of PRP activities during the 
RI/FS. To ensure that adequate resources are 
committed and that appropriate activities are 

performed, EPA should develop an oversight plan that 
defines the oversight activities that must be 
performed including EPA responsibilities, RI/FS 
products to be reviewed, and site activities that EPA 
will oversee. In planning for oversight, EPA should 
consider such factors as who will be performing 
oversight and the schedule of activities that will be 
monitored. A tracking system for recording PRP 
milestones should be developed. This system should 
also track activities performed by oversight personnel 
and other appropriate cost items such as travel 
expenses. 

Identification and Procurement of EPA Assistance 

In accordance with Section 1 04{a)(1) EPA must 
arrange for a qualified party to assist in oversight of 
the RIIFS. The following section provides guidance for 
identifying and procuring such assistance for EPA 
activities. 

• Assistance for EPA Activities 

As specified in Section 104(a)(l), EPA is required to 
contract with or arrange for a qualified person to 
assist In oversight of the RI/FS. Qualified individuals 
are those groups with the professional qualifications, 
expertise, and experience necessary to provide 
assurance that the Agency is conducting appropriate 
oversight of PRP RI/FS activities. 

Normally, EPA will obtain oversight assistance either 
through the Technical Enforcement Support (TES) 
contract, the Alternative Remedial Contracts Strategy 
Contract (ARCS), or occasionally through the 
Remedial Action (REM) contracts. In some cases 
oversight assistance may be provided by States 
through the use of Cooperative Agreements. 
Oversight assistance may also be obtained through 
the U.S. Army Corps of Engineers or other 
governmental agencies; interagency Agreements 
should be utilized to obtain such assistance. 
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Attachment Ill 
Review and Oversight of the RI/FS 

Review of Plans, Reports, and Records 

EPA will review all RI/FS products which are 
submitted to the Agency as specified in the Work 
Plan or Administrative Order. PRPs should ensure 
that all plans, reports, and records are 
comprehensive, accurate, and consistent in content 
and format with the NCP and relevant EPA guidance. 
After this review process, EPA will either approve or 
disapprove the product. If the product is found to be 
unsatisfactory, EPA will notify the PRPs of the 
discrepancies or deficiencies and will require 
corrections within a specified time period. 

• Project Plans 

EPA will review all project plans that are submitted as 
deliverables in fulfillment of the Agreement. These 
plans include the Work Plan, the Sampling and 
Analysis Plan (including both the Field Sampling Plan 
and the Quality Assurance Project Plan), and the 
Health and Safety Plan. If the initial submittals are not 
sufficient in content or scope, the RPM will request 
that the PRPs submit revised document(s) for review. 
EPA does not "approve" the PRP's Health and 
Safety Plan but rather, it is reviewed to ensure the 
protection of public health and the environment. The 
PRP's Work Plan and Sampling and Analysis Plan, on 
the other hand, must be reviewed and approved prior 
to the initiation of field activities. Conditional approval 
to these plans may be provided in order to initiate 
field activities in a more timely manner. 

The PRPs may be required to develop additional 
Work Plans or modify the initial Work Plan contained 
in or created pursuant to the Agreement. These 
changes may result from the need to: (1) re­
evaluate the RI/FS activities due either to changes in 
or unexpected site conditions; (2) expand the initial 
Work Plan when additional detail is necessary; or (3) 
modify or add products to the Work Plan based on 
new information (e.g., a new population at risk). EPA 
will review and approve all Work Plans and/or 
modifications to Work Plans once they are submitted 
for review. 

• Reports 

PRPs will, at a m1n1mum, submit monthly progress 
reports, technical memorandums or reports, and the 
draft and final RI/FS reports as required in the 
Agreement. To assist in the development of the RI/FS 
and review of documents, additional deliverables may 
be specified by the Region and included in the 
Agreement. These reports and deliverables will be 
reviewed by EPA to ensure that the activities 
specified in the Order and approved Work Plan are 
being properly implemented. These reports will 
generally be submitted according to the conditions 
and schedule set forth in the Agreement. Elements of 
the PRP reports are discussed below. 

Monthly Progress Reports - The review of monthly 
progress reports is an important activity performed 
during oversight. These reports should provide 
sufficient detail to allow EPA to evaluate the past and 
projected progress of the RI/FS. PRPs should submit 
these written progress reports to the RPM. The report 
should describe the actions and decisions taken 
during the previous month and activities scheduled 
during the upcoming reporting period. In addition, 
technical data generated during the month (i.e., 
analytical results) should be appended to the report. 
Progress reports should also include a detailed 
statement of the manner and extent to which the 
procedures and dates set forth in the Agreement/ 
Work Plan are being met. Generally, EPA will 
determine the adequacy of the performance of the 
RI/FS by reviewing the following subjects discussed in 
progress reports: 

• Technical Summary of Work 

The monthly report will describe the activities and 
accomplishments performed to date. This will 
generally include a description of all field work 
completed, such as sampling events and 
installation of wells; a discussion of analytical 
results received; a discussion of data review 
activities; and a discussion of the development, 
screening, and detailed analysis of alternatives. 
The report will also describe the activities to be 
performed during the upcoming month. 
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• Schedule 

EPA will oversee PRP compliance with respect to 
those schedules specified in the Order. Delays, 
with the exception of those specified under the 
Force Majeure clause of the Agreement, may 
result in penalties, if warranted. The RPM should 
be immediately notified if PRPs cannot perform 
required activities or cannot provide the required 
deliverables in accordance with the schedule 
specified in the Work Plan. In addition, PRPs 
should notify the RPM when circumstances may 
delay the completion of any phase of the work or 
when circumstances may delay access to the 
site. PRPs should also provide to the RPM, in 
writing, the reasons for, and the anticipated 
duration of, such delays. Any measures taken or 
to be taken by the PRPs to prevent or minimize 
the delay should be described including the 
timetables for implementing such measures. 

• Budget 

The relationship of budgets to expenditures 
should be tracked where the RI/FS is funded with 
a financial mechanism established by the PRPs. If 
site activities require more funds than originally 
estimated, EPA must be assured that the PRPs 
are financially able to undertake additional 
expenditures. While EPA does not have the 
authority to review or approve a PRP budget, 
evaluating costs during the course of the Rl/FS 
allows EPA to effectively monitor activity to 
ensure timely completion of RI/FS activities. If the 
PRPs run over budget, EPA must be assured that 
they can continue the RI/FS activities as 
scheduled. Therefore, if specified in the 
Agreement, PRPs should submit budget 
expenditures and cost overrun information to 
EPA. Budget reports need not present dollar 
amounts, but should indicate the relationship 
between remaining available funds and the 
estimate of the costs of remaining activities. 

Problems 
Any problems that the PRPs encounter which 
could affect the satisfactory performance of the 
RI/FS should be brought to the immediate 
attention of EPA. Such problems may or may not 
be a force majeure event, or caused by a force 
majeure event. EPA will review problems and 
advise the PRPs accordingly. Problems which 
may arise include, but are not limited to: 

Delays in mobilization or access to necessary 
equipment; 

- Unanticipated laboratory/analytical time 
requirements: 

- Unsatisfactory QA/QC performance; 

Requirements for additional or more complex 
sampling; 

Prolonged unsatisfactory weather conditions; 

Unanticipated site conditions; and 

- Unexpected, complex community relations 
activities. 

Other Reports - All other reports, such as 
technical reports and draft and final Rl/FS reports, 
should be submitted to EPA according to the 
schedule contained in the Order or the approved 
Work Plan. EPA will review and approve these 
reports as they are submitted. Suggested formats 
for the RI/FS reports are presented in the RI/FS 
Guidance. 

• Records 

PRPs should preserve all records, documents, and 
information of any kind relating to the performance of 
work at the site for a minimum of 6 years after 
completion of the work and termination of the 
Administrative Order. After the 6-year period, the 
PRPs should offer the records to EPA before their 
destruction. 

Document control should be a key element of all 
recordkeeping. The following activities require careful 
recordkeeping and will be subject to EPA oversight: 

Administration - PRP administrative activities 
should be accurately documented and recorded. 
Necessary precautions to prevent errors or the 
loss or misinterpretation of data should be taken. 
At a minimum, the following administrative actions 
should be documented and recorded: 

Contractor work plans, contracts, and change 
orders; 

- Personnel changes; 

- Communications between and among PRPs, 
the State, and EPA officials regarding 
technical aspects of the RI/FS; 

- Permit application and award (if applicable); 
and 

- Cost overruns. 

Technical Analysis - Samples and data should be 
handled according to procedures set forth in the 
Sampling and Analysis Plan. Documentation 
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establishing adherence to these procedures 
should include: 

- Sample labels: 

- Shipping forms; 

- Chain-of-custody forms; and 

- Field log books. 

All analytical data in the RifFS process should be 
managed as set forth in the Sampling and 
Analysis Plan. Such analytical data may be the 
product of: 

- Contractor laboratories; 

- Environmental and public health studies; and 

- Reliability, performance, and implementability 
studies of remedial alternatives. 

Decision Making - Actions or communications 
among PRPs that involve decisions affecting 
technical aspects of the RI/FS should be 
documented. Such actions and communications 
include those of the project manager (or other 
PRP management entity), steering committees, or 
contractors. 

• Administrative Record Requirements 

Section 113(k) of CERCLA requires that the Agency 
establish an administrative record upon which the 
selection of a response action is based. A suggested 
list of documents which are most likely to be included 
in any adequate administrative record is provided in 
the memorandum entitled "Draft Interim Guidance on 
Administrative Records for Selection of CERCLA 
Response Actions" (June 23, 1988 - OSWER 
Directive No. 9833.3A). More detailed guidance will 
be forthcoming, including guidance provided in the 
revisions to the NCP. There are, however, certain 
details associated with compiling and maintaining an 
administrative record that are unique to PRP RifFS 
activities. 

EPA is responsible for compiling and maintaining the 
administrative record, and generating and updating an 
index. If EPA and the PRPs mutually agree, the PRPs 
may be allowed to house and maintain the 
administrative record file at or near the site; they may 
not, however, be responsible for the actual 
compilation of the record. Housing and maintaining 
the administrative record would include setting up a 
publicly accessible area at or near the site and 
ensuring that documents remain and are updated as 
necessary. EPA must always be responsible for 
deciding whether documents are included in the 

administrative record; transmitting records to the 
PRPs; and maintaining the index to the repository. 

The information which may comprise the 
administrative record must be available to the public 
from the time an RifFS Work Plan is approved by 
EPA. Once the Work Plan has been approved the 
PRPs must transmit to EPA, at reasonable, regular 
intervals, all of the information that is generated 
during the RI/FS that is related to selection of the 
remedy. The required documentation should be 
specified in the Administrative Order. The Agreement 
should also specify those documents generated prior 
to the RI/FS that must be obtained from the PRPs for 
inclusion in the record file. This may include any 
previous studies conducted under State or local 
authorities, management documents held by the 
PRPs such as hazardous waste shipping manifests, 
and other information about site characteristics or 
conditions not contained in any of the above 
documents. 

Field Activities 

• Field Inspections 

Field inspections are an important oversight 
mechanism for determining the adequacy of the work 
performed. EPA will therefore conduct field 
inspections as part of its oversight responsibilities. 
The oversight inspections should be performed in a 
way that minimizes interference with PRP site 
activities or undue complication of field activities. EPA 
will take corrective steps, as described in Section VII 
and Attachment IV of this appendix, if unsatisfactory 
performance or other deficiencies are identified. 

Several field-related tasks may be performed during 
oversight inspections. These tasks include: 

On-site presence/inspection - As specified in 
Section 104(e)(3), EPA reserves the right to 
conduct on-site inspections at any reasonable 
time. EPA will therefore establish an on-site 
presence to assure itself of the quality of work 
being conducted by PRPs. At a minimum, field 
oversight will be conducted during critical times, 
such as the installation of monitoring wells and 
during sampling events. EPA will focus on 
whether the PRPs adhere to procedures specified 
in the SOW and Work Plan(s), especially those 
concerning QA/QC procedures. Further guidance 
regarding site characterization activities is 
presented in the R 1/FS Guidance, the 
"Compendium of Superfund Field Operations 
Methods" (August 1987 - OSWER Directive No. 
9355.0-1 41), the "RCRA Ground Water 
Technical Enforcement Guidance Document" 
(September 1986 - OSWER Directive No. 
9950.1) the NEIC Manual for Groundwater/ 
Subsurface Investigations at Hazardous Waste 
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Sites (U.S. EPA, 1981 c), and OWPE's 
forthcoming "Guidance on Oversight of Potentially 
Responsible Party Remedial Investigations and 
Feasibility Studies." 

Collection and analysis of samples - EPA may 
collect a number of QA/QC samples including 
blank, duplicate, and split samples. The results of 
these sample analyses will be compared to the 
results of PRP analyses. This comparison will 
enable EPA to identify potential quality control 
problems and therefore help to evaluate the 
quality of the PRP investigation. 

Environmental Monitoring - EPA may supplement 
any PRP environmental monitoring activity. Such 
supplemental monitoring may include air or water 
studies to determine additional migration of 
sudden releases that may have occurred as a 
result of site activities. 

• QA/QC Audits 

EPA may either conduct, or require the PRPs to 
conduct (if specified in the Agreement), laboratory 
audits to ensure compliance with proper QA/QC and 
analytical procedures, as specified in the Sampling 
and Analysis Plan. These audits will involve on-site 
inspections of laboratories used by PRPs and 
analyses of selected QA/QC samples. All procedures 
must be in accordance with those outlined in The 
User's Guide to the Contract Laboratory Program, 
(U.S. EPA, 1986) or otherwise specified in the 
Sampling and Analysis Plan. 

• Chain-of-Custody 

Chain-of-custody procedures will be evaluated by 
EPA. This evaluation will focus on determining if the 
PRPs and their contractors adhere to the procedures 
set forth in the Sampling and Analysis Plan. Proper 
chain-of-custody procedures are described in the 
National Enforcement Investigation Center (NEIC) 
Policies and Procedures Manual, (U.S. EPA, 1981 b). 
Evaluation of chain-of-custody procedures will 
occur during laboratory audits as well as during on­
site inspections of sampling activities. 

Meetings 

Meetings between EPA, the State, and PRPs should 
be held on a regular basis (as specified in the 
Agreement) and at critical times during the RifFS. 
Such critical times may at a minimum include when 
the SOW and the Work Plan are reviewed, the Rl is 
in progress and completed, remedial alternatives are 
developed and screened, detailed analysis of the 

alternatives is performed, and the draft and final RI/FS 
reports are submitted. These meetings will discuss 
overall progress, discrepancies in the work 
performed, problems encountered in the performance 
of RIIFS activities and their resolution, community 
relations, and other related issues and concerns. 
While meetings may be initiated by either the PRPs 
or EPA at any time, they will generally be conducted 
at the stages of the RI/FS listed below. 

• Initiation of Activities 

EPA, the State, and the PRPs may meet at various 
times before field activities begin to discuss the initial 
planning of the RI/FS. Meetings may be arranged to 
discuss, review, and approve the SOW; to develop 
the EPA/PRP Agreement; and to develop, review, and 
approve the Work Plan. 

• Progress 

EPA may request meetings to discuss the progress of 
the RI/FS. These meetings should be held at least 
quarterly and will focus on the items submitted in the 
monthly progress reports and the findings from EPA 
oversight activities. Any problems or deficiencies in 
the work will be identified and corrective measures 
will be requested (see Section VIII and Attachment IV 
of this appendix). 

• Closeout 

EPA may request a closeout meeting upon 
completion of the RIIFS. This meeting will focus on 
the review and approval of the final RifFS report, 
termination of the RifFS Agreement, and any final 
on-site activities which the PRPs may be required to 
perform. These activities may include maintaining the 
site and ensuring that fences and warning signs are 
properly installed. The transition to remedial design 
and remedial action will also be discussed during this 
meeting. 

Special Studies 

EPA may determine that special studies related to the 
PRP Rl/FS are required. These studies can be 
conducted to verify the progress and results of RI/FS 
activities or to address a specific complex or 
controversial issue. Normally, special studies are 
performed by the PRPs; however, there may be 
cases in which EPA will want to conduct the 
independent studies. The +PRPs should be informed 
of any such studies and given adequate time to 
provide necessary coordination of site personnel and 
resources. If not provided for in the Agreement, 
modifications to the Work Plan may be required. 
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Attachment IV 
Control of Activities 

Identification of Deficiencies 

Oversight activities may identify unsatisfactory or 
deficient PRP performance. The determination of 
such performance may be based upon findings such 
as: 

• Work products are inconsistent with the SOW or 
Work Plan; 

• Technical deficiencies exist in submittals or other 
RI/FS products; 

• Unreasonable delays occur while performing 
RI/FS activities; and 

• Procedures are inconsistent with the NCP. 

Corrective Measures 

The need to perform corrective measures may arise 
in the event of deficiencies in reports or other work 
products, or unsatisfactory performance of field or 
laboratory activities. When deficiencies are identified 
corrective measures may be sought by: (1) notifying 
the PRPs; (2) describing the nature of the deficiency; 
and (3) either requesting the PRPs to take whatever 
actions they regard as appropriate or setting forth 
appropriate corrective measures. The following 
subsections describe this process for each of the two 
general types of activities that may require corrective 
measures. 

• Corrective Measures Regarding Work Products 

Agency review and approval procedures for work 
products generally allow three types of responses: (1) 
approval; (2) approval with modifications; and (3) 
non-approval. Non-approval of a work product 
(including project plans) immediately constitutes a 
notice of deficiency. EPA will immediately notify the 
PRPs if any work product is not approved and will 
explain the reason for such a finding. 

Approval with modifications will not lead to a notice of 
deficiency if the modifications are made by the PRPs 
without delay. If the PRPs significantly delay in 

responding to the modifications, the RPM would issue 
a notice of deficiency to the PRP project manager 
detailing the following elements: 

A description of the deficiency or a statement 
describing in what manner the work product 
was found to be deficient or unsatisfactory; 

- Modifications that the PRPs should make in 
the work product to obtain approval; 

- A request that the PRPs prepare a plan, if 
necessary, or otherwise identify actions that 
will lead to an acceptable work product; 

- A schedule for submission of the corrected 
work product; 

- An invitation to the PRPs to discuss the 
matter in a conference; and 

A statement of the possibility of EPA takeover 
at the PRPs' expense, EPA enforcement, or 
penalties (as appropriate). 

• Corrective Measures Regarding Field Activities 

When the lead agency discovers that the PRPs (or 
their contractors) are performing the RI/FS field work 
in a manner that is inconsistent with the Work Plan, 
the PRPs should be notified of the finding and asked 
to voluntarily take appropriate corrective measures. 
The request is generally made at a progress meeting, 
or, if immediate action is required, at a special 
meeting held specifically to discuss the problem. If 
corrective measures are not voluntarily taken, the 
RPM should, in conjunction with appropriate Regional 
Counsel, issue a notice of deficiency containing the 
following elements: 

A description of the deficiency; 

A request for an explanation of the failure to 
perform satisfactorily and a plan for 
addressing the necessary corrective 
measures; 
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- A statement that failure to present an 
explanation may be taken as an admission 
that there is no valid explanation; 

- An invitation to discuss the matter in a 
conference {where appropriate); 

- A statement that stipulates penalties may 
accrue or are accruing, project termination 
may occur, and/or civil action may be initiated 
if appropriate actions are not taken to correct 
the deficiency; and 

- A description of the potential liabilities 
incurred in the event that appropriate actions 
are not taken. 

Modifications to the Work Plan/Additional Work 

Under the Administrative Order (or Consent Decree), 
PRPs agree to complete the RIIFS, including the 
tasks required under either the original Work Plan or 
a subsequent or modified Work Plan. This may 
include determinations and evaluations of conditions 
that are unknown at the time of execution of the 
Agreement. Modifications to the original RifFS Work 
Plan are frequently required as field work progresses. 
Work not explicitly covered in the Work Plan is often 
required and therefore provided for in the Order. This 
work is usually identified during the Rl and is driven 
by the need for further information in a specific area. 
In general, the Agreement should provide for fine­
tuning of the Rl, or the investigation of an area 
previously unidentified. As it becomes clear what 
additional work is necessary, EPA will notify the PRPs 
of the work to be performed and determine a 
schedule for completion of the work. 

EPA must ensure that clauses for modifications to the 
Work Plan are included in the Agreement so that the 
PRPs will carry out the modifications as the need for 
them is identified. To facilitate negotiation on these 
points, EPA may consider one or more of the 
following provisions in the Agreement for addressing 
such situations: 

- Defining the limits of additional work 
requirements; 

- Specifying the dispute resolution process for 
modified Work Plans and additional work 
requirements; 

- Defining the applicability of stipulated 
penalties to any additional work which the 
PRPs agree to undertake. 

Dispute Resolution 

As discussed elsewhere in this guidance, the RifFS 
Order developed between EPA and the PRPs sets 

forth the terms and conditions for conducting the 
RifFS. An element of this Agreement is a statement 
of the specific steps to be taken if a dispute arises 
between EPA (or its representatives) and the PRPs. 
These steps should be well defined and agreed upon 
by all signatories to the Agreement. 

A dispute with respect to the Order is followed by a 
specific period of discussion with the PRPs. After the 
discussion period, EPA issues a final decision which 
becomes incorporated into the Agreement. 
Administrative Orders should clarify that with respect 
to all submittals and work performed, EPA will be the 
final arbiter. The court, on the other hand, is the final 
arbiter for Consent Decrees. 

Penalties 

As an incentive for PRPs to properly conduct the 
RI/FS and correct any deficiencies discovered during 
the conduct of the Agreement, EPA should include 
stipulated penalties. Section 121 provides up to 
$25,000 per day in stipulated penalties for violations 
of a Consent Decree while Section 122 allows EPA to 
seek or impose civil penalties for violations of 
Administrative Orders.• Penalties should begin to 
accrue on the first day of the deficiency and continue 
to be assessed until the deficiency is corrected. The 
type of violation (i.e., reporting requirements vs. 
implementation of construction requirements), as well 
as the amounts, should be specified as stipulated 
penalties in the Agreement to avoid negotiations on 
this point which may delay the correction. The 
amounts should be set pursuant to the criteria of 
Section 109 and as such must take into account the 
nature, circumstances, extent, and gravity of the 
violations as well as the PRPs' ability to pay, prior 
history of violations, degree of culpability, and the 
economic benefit resulting from noncompliance. 
Additional information on stipulated penalties can be 
found in OECM's "Guidance on the Use of Stipulated 
Penalties in Hazardous Waste Consent Decrees" 
(September 27, 1987). 

Project Takeover 

Generally, EPA will consult with PRPs to discuss 
deficiencies and corrective measures. If these 
discussions fail, EPA has two options: (1) pursue 
legal action to force the PRPs to continue the work; 
or (2) take over the RifFS. If taking legal action will 
not significantly delay implementation of necessary 
remedial or removal actions, EPA may commence 
civil action against the noncomplying PRP to enforce 
the Administrative Order. Under a Consent Decree, 
the matter would be presented to the court in which 

'In order to provide for stipulated penalties in an Administrative 
Order the parties must voluntarily include them in the terms of 
the Agreement. 
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the Decree was filed to enforce the provisions of the 
Decree. 

If a delay in RifFS activities endangers public health 
and/or the environment or will significantly delay 
implementation of necessary remedial actions, EPA 
should move to replace the PRP activities with 
Fund-financed actions. The RPM will take the 
appropriate steps to assume responsibility for the 

RifFS, including issuing a stop-work order to the 
PRPs and notifying the EPA remedial contractors. In 
issuing stop work orders, RPMs should be aware that 
Fund resources may not be automatically available. 
But, in the case of PRP actions which threaten 
human health or the environment, there may be no 
other course of action. Once this stop work order is 
issued, a fund-financed RI/FS will be undertaken 
consistent with EPA funding procedures. 
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Appendix 8 
Elements of RI/FS Project Plans 

I. Elements of a Work Plan 1 

Introduction - A general explanation of the reasons 
for the RifFS and the expected results or goals of the 
RI/FS process are presented. 

Site Background and Physical Setting - The current 
understanding of the physical setting of the site, the 
site history, and the existing information on the 
condition of the site are described. (See Section 
2.2.2.1 .) 

Initial Evaluation - The conceptual site model 
developed during seeping is presented, describing the 
potential migration and exposure pathways and the 
preliminary assessment of human health and 
environmental impacts. (See Section 2.2.2.2). 

Work Plan Rationale - Data requirements for both the 
risk assessment and the alternatives evaluation 
identified during the formulation of the DQOs are 
documented, and the work plan approach is 
presented to illustrate how the activities will satisfy 
data needs. 

RI/FS Tasks - The tasks to be performed during the 
RI/FS are presented. This description incorporates Rl 
site characterization tasks identified in the QAPP and 
the FSP, the data evaluation methods identified 
during seeping (see Section 2.2.9), and the 
preliminary determination of tasks to be conducted 
after site characterization (see Section 2.2.7 of this 
guidance). 

II. Standard Federal-Lead RI/FS Work 
Plan Tasks 

Task 1. Project Planning (Project Scoping) 
This task includes efforts related to initiating a project 
after the SOW is issued. The project planning task is 
defined as complete when the work plan and 
supplemental plans are approved (in whole or in part). 
The following typical elements are included in this 
task: 

'These elements are required in a work plan but do not 
necessarily represent the organization of a work plan. 
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• Work plan memorandum 

• Kickoff meeting (RI/FS brainstorming meeting) 

• Site visit/meeting 

• Obtaining easements/permits/site access 

• Site reconnaissance and limited field investigation 

• Site survey'/topographic map/review of existing 
aerial photographs 

• Collection and evaluation of existing data 

• Development of conceptual site model 

• Identification of data needs and DQOs 

• Identification of preliminary remedial action 
objectives and potential remedial alternatives 

• Identification of treatability studies that may be 
necessary 

• Preliminary identification of ARARs 

• Preparation of plans (e.g., work plan, health and 
safety plan, QAPP, FSP) 

• Initiation of subcontract procurement 

• Initiation of coordination with analytical 
laboratories (CLP and non-CLP) 

• Task management and quality control 

Task 2. Community Relations 
This task incorporates all efforts related to the 
preparation and implementation of the community 
relations plan for the site and is initiated during the 
seeping process. It includes time expended by both 
technical and community relations personnel. This 
task ends when community relations work under Task 

'A site survey may be conducted during project planning or 
may occur during the field investigation task but should not 
occur in both. 
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12 is completed, but the task does not include work 
on the responsiveness summary in the ROD (see 
Task 12). The following are typical elements included 
in this task: 

• Conducting community interviews 

• Preparing a community relations plan 

• Preparing fact sheets 

• Providing public meeting support 

•Providing technical support for community 
relations 

• Implementing community relations 

• Managing tasks and conducting quality control 

Task 3. Field Investigation 

This task involves efforts related to fieldwork in 
conducting the Rl. It includes the procurement of 
subcontractors related to field efforts. The task begins 
when any element, as outlined in the work plan, is 
approved (in whole or in part) and fieldwork is 
authorized. 3 Field investigation is defined as complete 
when the contractor and subcontractors are 
demobilized from the field. The following activities are 
typically included in this task: 

• Procurement of subcontracts 

• Mobilization 

• Media sampling 

• Source testing 

• Geology/hydrogeological investigations 

• Geophysics 

• Site survey/topographic mapping (if not performed 
in project planning task) 

• Field screening/analyses 

• Procurement of subcontractors 

• Rl waste disposal 

• Task management and quality control 

Task 4. Sample Analysis/ Validation 

This task includes efforts relating to the analysis and 
validation of samples after they leave the field. 
Separate monitoring of close support laboratories may 
be required. Any efforts associated with laboratory 
procurement are also included in this task. The task 

'Note that limited fieldwork during project scoping may be 
authorized as part of the work assignment to prepare the RVFS 
work plan. 

ends on the date that data validation is complete. The 
following typical activities are usually included in this 
task: 

• Sample management 

• Non-CLP analyses 

• Use of mobile laboratories 

• Data validation 

• Testing of physical parameters 

• Task management and quality control 

Task 5. Data Evaluation 

This task includes efforts related to the analysis of 
data once it has been verified that the data are of 
acceptable accuracy and precision. The task begins 
on the date that the first set of validated data is 
received by the contractor project team and ends 
during preparation of the Rl report when it is deemed 
that no additional data are required. The following are 
typical activities: 

• Data evaluation 

• Data reduction and tabulation 

•Environmental fate and transport model­
ing/evaluation 

• Task management and quality control 

Task 6. Assessment of Risks 

This task includes efforts related to conducting the 
baseline risk assessment. The task will include work 
to assess the potential human health and 
environmental risks associated with the site. Work will 
begin during the Rl and is completed once the 
baseline risk assessment is completed.'The following 
are typical activities: 

• Identification of contaminants of concern (or 
indicator chemicals) 

• Exposure assessment (including any modeling 
performed specifically for this function) 

• Toxicity assessment 

• Risk characterization 

• Task management and quality control 

'Limited efforts to assess potential human health and 
environmental risks are, to some extent, initialed during 
scoping when the conceptual site model is being developed. 



NL-RBS 000694

Task 7. Treatability Study/Pilot Testing 

This task includes efforts to prepare and conduct 
pilot, bench, and treatability studies. This task begins 
with the development of work plans for conducting 
the tests and is complete once the report has been 
completed. The following are typical activities: 

• Work plan preparation or work plan amendment 

• Test facility and equipment procurement 

• Vendor and analytical service procurement 

• Equipment operation and testing 

• Sample analysis and validation 

• Evaluation of results 

• Report preparation 

• Task management and quality control 

Task 8. Remedial Investigation Reports 

This task covers all efforts related to the preparation 
of the findings once the data have been evaluated 
under Tasks 5 and 6. The task covers all draft and 
final Rl reports as well as task management and 
quality control. The task ends when the last Rl 
document is submitted by the contractor to EPA. The 
following are typical activities: 

• Preparation of a preliminary site characterization 
summary (see Section 3.7.2 of this guidance) 

• Data presentation (formatting tables, preparing 
graphics) 

• Writing the report 

• Reviewing and providing QC efforts 

• Printing and distributing the report 

• Holding review meetings 

• Revising the report on the basis of agency 
comments 

• Providing task management and control 

Task 9. Remedial Alternatives 
Development/Screening 

This task includes efforts to select the alternatives to 
undergo full evaluation. The task is initiated once 
sufficient data are available to develop general 

response actions and begin the initial evaluation of 
potential technologies. This task is defined as 
complete when a final set of alternatives is chosen for 
detailed evaluation. The following are typical activities: 

• Identifying/screening potential technologies 

• Assembling potential alternatives 

• Identifying action-specific ARARs 

• Evaluating each alternative on the basis of 
screening criteria (effectiveness, implementability, 
cost) 

• Reviewing and providing QC of work effort 

• Preparing the report or technical memorandum 

• Holding review meetings 

• Refining the list of alternatives to be evaluated 

Task 10. Detailed Analysis of Remedial 
Alternatives 

This task applies to the detailed analysis and 
comparison of alternatives. The evaluation activities 
include performing detailed human health, 
environmental, and institutional analyses. The task 
begins when the alternatives to undergo detailed 
analysis have been identified and agreed upon and 
ends when the analysis is complete. The following are 
typical activities:' 

• Refinement of alternatives 

• Individual analysis against the criteria 

• Comparative analysis of alternatives against the 
criteria 

• Review of QC efforts 

• Review meetings 

• Task management and QC 

Task 11. Feasibility Study (or RUFS) Reports 

Similar to the Rl reports task, this task is used to 
report FS deliverables. However, this task should be 
used in lieu of the Rl reports task to report costs and 
schedules for combined RI/FS deliverables. The task 
ends when the FS (or RI/FS) is released to the public. 
The following are typical activities: 

'State and community acceptance wilt be evaluated by the lead 
agency during remedy selection. 
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• Presenting data (formatting tables, preparing 
graphics) 

• Writing the report 

• Printing and distributing the report 

• Holding review meetings 

• Revising the report on the basis of agency 
comments 

• Providing task management and quality control 

Task 12. Post RUFS Support 

This task includes efforts to prepare the proposed 
plan, the responsiveness summary, support the ROD, 
conduct any predesign activities, and close out the 
work assignment. All activities occurring after the 
release of the FS to the public should be reported 
under this task. The following are typical activities: 

• Preparing the predesign report 

• Preparing the conceptual design 

• Attending public meetings 

• Specific support for coordination with and review 
of ATSDR activities and reports 

• Support for review of special State or local 
projects 

The following are some specific comments applicable 
to the 14 tasks described above: 

• All standard tasks or all work activities under each 
task need not be used for every RifFS. Only 
those that are relevant to a given project should 
be used. 

• Tasks include both draft and final versions of 
deliverables unless otherwise noted. 

• The phases of a task should be reported in the 
same task (e.g., field investigation Phase I and 
Phase II will appear as one field investigation 
task). 

• If an RI/FS is divided into distinct operable units, 
each operable unit should be monitored and 
reported on separately. Therefore, an RI/FS with 
several operable units may, in fact, have more 
than 15 tasks, although each of the tasks will be 
one of the 15 standard tasks. 

• Writing and reviewing the responsiveness • Costs associated with project management and 
summary technical QA are included in each task. 

• Supporting ROD preparation and briefings 

• Reviewing and providing QC of the work effort 

• Providing task management and QC 

Task 13. Enforcement Support 

This task includes efforts during the RI/FS associated 
with enforcement aspects of the project. Activities 
vary but are to be associated with efforts related to 
PRPs. The following are typical activities: 

• Reviewing PRP documents 

• Attending negotiation meetings 

• Preparing briefing materials 

• Assisting in the preparation of ROD 

• Providing task management and QC 

Task 14. Miscellaneous Support 

This task is used to report on work that is associated 
with the project but is outside the normal RI/FS scope 
of work. Activities will vary but include the following: 
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• Costs associated with procuring subcontractors 
are included in the task in which the 
subcontractor will perform work (not the project 
planning task). 

• Lists of standard tasks define the minimum level 
of reporting. For federal-lead tasks, some RPMs 
and contractors currently report progress in a 
more detailed fashion and may continue to do so 
as long as activities are associated with standard 
tasks. 

Ill. Elements of a Quality Assurance 
Project Plan 

Title Page - At the bottom of the title page, provisions 
should be made for the signatures of approving 
personnel. As a minimum, the QAPP must be 
approved by the following: 

• Subcontractor's project manager (if a 
subcontractor is used) 

• Subcontractor's QA manager (if a subcontractor 
is used) 

• Contractor's project manager (if applicable) 
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• Contractor's QA manager (if applicable) 

• Lead agency's project officer 

• Lead agency's QA officer (if applicable) 

Provision should be made for the approval or review 
of others (e.g., regional laboratory directors), if 
applicable. 

Table of Contents - The table of contents will include 
an introduction, a serial listing of the 16 QAPP 
elements, and a listing of any appendixes that are 
required to augment the QAPP. The end of the table 
of contents should include a list of the recipients of 
official copies of the QAPP. 

Project Description - The introduction to the project 
description consists of a general paragraph identifying 
the phase of the work and the general objectives of 
the investigation. A description of the location, size, 
and Important physical features of the site such as 
ponds, lagoons, streams, and roads should be 
included (a figure showing the site location and layout 
is helpful). A chronological site history including 
descriptions of the use of the site, complaints by 
neighbors, permitting, and use of chemicals needs to 
be provided along with a brief summary of previous 
sampling efforts and an overview of the results. 
Finally, specific project objectives for this phase of 
data gathering need to be listed, and ways in which 
the data will be used to address each of the 
objectives must be identified. Those items above 
that are also included in the work plan need not 
be repeated in the QAPP and, instead, may be 
incorporated by reference. 

Project Organization and Responsibilities - This 
element identifies key personnel or organizations that 
are necessary for each activity during the study. A 
table or chart showing the organization and line of 
authority should be included. When specific personnel 
cannot be identified, the organization with the 
responsibility should be listed. 

QA Objectives for Measurement - For individual 
matrix groups and parameters, a cooperative effort 
should be undertaken by the lead agency, the 
principal engineering firm, and the laboratory staff to 
define what levels of quality should be required for 
the data. These QA objectives will be based on a 
common understanding of the intended use of the 
data, available laboratory procedures, and available 
resources. The field blanks and duplicate field sample 
aliquots to be collected for QA purposes should be 
itemized for the matrix groups identified in the project 
description. 

The selection of analytical methods requires a 
familiarity with regulatory or legal requirements 
conceming data usage. Any regulations that mandate 

the use of certain methods for any of the sample 
matrices and parameters listed in the project 
description should be specified. 

The detection limits needed for the project should be 
reviewed against the detection limits of the laboratory 
used. Special attention should be paid to the 
detection limits provided by the laboratory for volatile 
organic compounds, because these limits are 
sometimes insufficient for the analysis of drinking 
water. Detection limits may also be insufficient to 
assess attainment of ARARs. For Federal-lead 
projects, if QA objectives are not met by CLP RASs, 
then one or more CLP SASs can be written. 

Quantitative limits should be established for the 
following QA objectives: 

1. Accuracy of spikes, reference compounds 

2. Precision 

3. Method detection limits 

These limits may be specified by referencing the 
SOW for CLP analysis, including SAS requests, in an 
appendix and referring to the appendix or owner/ 
operator manuals for field equipment. 

Completeness, representativeness, and comparability 
are quality characteristics that should be considered 
during study planning. Laboratories should provide 
data that meet QC acceptance criteria for 90 percent 
or more of the requested determinations. Any sample 
types, such as control or background locations, that 
require a higher degree of completeness should be 
identified. "Representativeness" of the data is most 
often thought of in terms of the collection of 
representative samples or the selection of 
representative sample aliquots during laboratory 
analysis. "Comparability" is a consideration for 
planning to avoid having to use data gathered by 
different organizations or among different analytical 
methods that cannot reasonably be compared 
because of differences in sampling conditions, 
sampling procedures, etc. 

Sampling Procedures - These procedures append 
the site-specific sampling plan. Either the sampling 
plan or the analytical procedures element may 
document field measurements or test procedures for 
hydrogeological investigations. 

For each major measurement, including pollutant 
measurement systems, a description of the sampling 
procedures to be used should be provided. Where 
applicable, the following should be included: 

• A description of techniques or guidelines used to 
select sampling sites 
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• A description of the specific sampling procedures 
to be used 

• Charts, flow diagrams, or tables delineating 
sampling program 

• A description of containers, procedures, reagents, 
and so forth, used for sample collection, 
preservation, transport, and storage 

• A discussion of special conditions for the 
preparation of sampling equipment and containers 
to avoid sample contamination 

• A description of sample preservation methods 

• A discussion of the time considerations for 
shipping samples promptly to the laboratory 

• Examples of the custody or chain-of-custody 
procedures and forms 

• A description of the forms, notebooks, and 
procedures to be used to record sample history, 
sampling conditions, and analyses to be 
performed 

The DQO document described above can also be 
incorporated by reference in this section. In addition, 
the Compendium of Superfund Field Operations 
Methods (U.S. EPA, September 1987) contains 
information pertinent to this section and can be 
incorporated by reference. 

Sample Custody - Sample custody is a part of any 
good laboratory or field operation. If samples were 
needed for legal purposes, chain-of-custody 
procedures, as defined by the NEIC Policies and 
Procedures (U.S. EPA, June 1985), would be used. 
Custody is divided into three parts: 

• Sample collection 

• Laboratory 

• Final evidence files 

The QAPP should address all three areas of custody 
and should refer to the User's Guide to the Contract 
Laboratory Program (U.S. EPA, December 1986) and 
Regional guidance documents for examples and 
instructions. For federal-lead projects, laboratory 
custody is described in the CLP SOW; this may be 
referenced. Final evidence files include all originals of 
laboratory reports and are maintained under 
documented control in a secure area. 

A sample or an evidence file is under custody if: 

• It is in your possession. 
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• It is in your view, after being in your possession. 

• It was in your possession and you placed it in a 
secure area. 

• It Is in a designated secure area. 

A OAPP should provide examples of chain-of­
custody records or forms used to record the chain of 
custody for samples, laboratories, and evidence files. 

Calibration Procedures - These procedures should 
be identified for each parameter measured and should 
include field and laboratory testing. The appropriate 
standard operating procedures (SOPs) should be 
referenced, or a written description of the calibration 
procedures to be used should be provided. 

Analytical Procedures - For each measurement, 
either the applicable SOP should be referenced or a 
written description of the analytical procedures to be 
used should be provided. Approved EPA procedures 
or their equivalent should be used. 

Data Reduction, Validation, and Reporting - For each 
measurement, the data reduction scheme planned for 
collected data, including all equations used to 
calculate the concentration or value of the measured 
parameter, should be described. The principal criteria 
that will be used to validate the integrity of the data 
during collection and reporting should be referenced. 

Internal Qualify Control - All specific internal QC 
methods to be used should be identified. These 
methods include the use of replicates, spike samples, 
split samples, blanks, standards, and QC samples. 
Ways in which the QC information will be used to 
qualify the field data should be identified. 

Performance and Systems Audits - The QAPP should 
describe the internal and external performance and 
systems audits that will be required to monitor the 
capability and performance of the total measurement 
system. The current CLP Invitation for Bids for 
organic and inorganic analyses may be referenced for 
CLP RAS performance and systems audits. The 
Compendium of Superfund Field Operations Methods 
(U.S. EPA, September 1987) may be referenced for 
routine fieldwork. 

The systems audits consist of the evaluation of the 
components of the measurement systems to 
determine their proper selection and use. These 
audits include a careful evaluation of both field and 
laboratory QC procedures and are normally performed 
before or shortly after systems are operational. 
However, such audits should be performed on a 
regular schedule during the lifetime of the project or 
continuing operation. An onsite systems audit may be 
required for formal laboratory certification programs. 
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After systems are operational and are generating 
data, performance audits are conducted periodically 
to determine the accuracy of the total measurement 
system or its component parts. The QAPP should 
include a schedule for conducting performance audits 
for each measurement parameter. Laboratories may 
be required to participate in the analysis of 
performance evaluation samples related to specific 
projects. Project plans should also indicate, where 
applicable, scheduled participation in all other 
interlaboratory performance evaluation studies. 

In support of performance audits, the environmental 
monitoring systems and support laboratories provide 
necessary audit materials and devices, as well as 
technical assistance. These laboratories conduct 
regular interlaboratory performance tests and provide 
guidance and assistance in the conduct of systems 
audits. The laboratories should be contacted if 
assistance is needed in the above areas. 

Preventive Maintenance - A schedule should be 
provided of the major preventative maintenance tasks 
that will be carried out to minimize downtime of field 
and laboratory instruments. Owner's manuals may be 
referenced for field equipment. 

Specific Routine Procedures Used to Assess Data 
(Precision, Accuracy, and Completeness) - The 
precision and accuracy of data must be routinely 
assessed for all environmental monitoring and 
measurement data. The QAPP should describe 
specific procedures to accomplish this assessment. If 
enough data are generated, statistical procedures 
may be used to assess the precision, accuracy, and 
completeness. If statistical procedures are used, they 
should be documented. 

Corrective Actions - In the context of QA, corrective 
actions are procedures that might be implemented on 
samples that do not meet QA specifications. 
Corrective actions are usually addressed on a case­
by-case basis for each project. The need for 
corrective actions is based on predetermined limits 
for acceptability. Corrective actions may include 
resampling, reanalyzing samples, or auditing 
laboratory procedures. The QAPP should identify 
persons responsible for initiating these actions, 
procedures for identifying and documenting corrective 
actions, and procedures for reporting and followup. 

Quality Assurance Project Plans - QAPPs should 
identify the method to be used to report the 
performance of measurement systems and data 
quality. This reporting should include results of 
performance audits, results of systems audits, and 
significant QA problems encountered, along with 
recommended solutions. The Rl report should include 
a separate QA section that summarizes the data 
quality. 

IV. Elements of a Field Sampling Plan' 

Site Background - If the analysis of existing data is 
not included in the work plan or QAPP, it must be 
included in the FSP. This analysis would Include a 
description of the site and surrounding areas and a 
discussion of known and suspected contaminant 
sources, probable transport pathways, and other 
information about the site. The analysis should also 
include descriptions of specific data gaps and ways in 
which sampling is designed to fill those gaps. 
Including this discussion in the FSP will help orient 
the sampling team in the field. 

Sampling Objectives - Specific objectives of a 
sampling effort that describe the intended uses of 
data should be clearly and succinctly stated. 

Sample Location and Frequency - This section of the 
sampling plan identifies each sample matrix to be 
collected and the constituents to be analyzed. A table 
may be used to clearly identify the number of 
samples to be collected along with the appropriate 
number of replicates and blanks. A figure should be 
included to show the locations of existing or proposed 
sample points. 

Sample Designation - A sample numbering system 
should be established for each project. The sample 
designation should include the sample or well 
number, the sampling round, the sample matrix (e.g., 
surface soil, ground water, soil boring), and the name 
of the site. 

Sampling Equipment and Procedures - Sampling 
procedures must be clearly written. Step-by-step 
instructions for each type of sampling are necessary 
to enable the field team to gather data that will meet 
the DQOs. A list should include the equipment to be 
used and the material composition (e.g., Teflon, 
stainless steel) of the equipment along with 
decontamination procedures. 

Sample Handling and Analysis - A table should be 
included that identifies sample preservation methods, 
types of sampling jars, shipping requirements, and 
holding times. SAS requests and CLP SOWs may be 
referenced for some of this information. 

Examples of paperwork and instructions for filling out 
the paperwork should be included. Use of the CLP 
requires that traffic reports, chain-of-custody 
forms, SAS packing lists, and sample tags be filled 
out for each sample. If other laboratories are to be 
used, the specific documentation required should be 

'Field sampling plans are site-specific and may include 
additional elements. 
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identified. Field documentation includes field 
notebooks and photographs. 

Provision should be made for the proper handling and 
disposal of wastes generated onsite. The site­
specific procedures need to be described to prevent 
contamination of clean areas and to comply with 
existing regulations. 

V. Elements of a Health and Safety 
Plan 

1. The name of a site health and safety officer and 
the names of key personnel and alternates 
responsible for site safety and health 

2. A health and safety risk analysis for existing site 
conditions, and for each site task and operation 

3. Employee training assignments 
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4. A description of personal protective equipment to 
be used by employees for each of the site tasks 
and operations being conducted 

5. Medical surveillance requirements 

6. A description of the frequency and types of air 
monitoring, personnel monitoring, and environ­
mental sampling techniques and instrumentation 
to be used 

7. Site control measures 

8. Decontamination procedures 

9. Standard operating procedures for the site 

10. A contingency plan that meets the requirements 
of 29 CFR 1910.120(1)(1) and (1){2) 

11. Entry procedures for confined spaces 
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Appendix C 
Model Statement of Work for Remedial Investigations and Feasibility Studies 

Introduction 
This model statement of work (SOW) was developed 
to provide users of this guidance with an illustrative 
example of how the specific tasks' carried out during 
a remedial investigation (RI) and feasibility study (FS) 
may be presented. Because an RI/FS is phased in 
accordance with a site's complexity and the amount 
of available information, it may be necessary to 
modify components of the SOW in order to tailor the 
tasks to the specific conditions at a site. Similarly, the 
level of detail and the specification of individual tasks 
will vary according to the budget, size, and complexity 
of the contract. Therefore, a SOW may differ, or 

' REM contractor standard tasks have been developed for cost 
accounting purposes (see Appendix B) and are the basis of the 
format of this model SOW. 

c -1 

additional tasks may be added to what is presented 
here. 

A SOW should begin with a section identifying the 
site, its regulatory history, if any, and a statement and 
discussion of the purpose and objectives of the RifFS 
within the context of that particular site. This section 
should be followed by a discussion of the specific 
tasks that will be necessary to meet the stated 
objectives. The SOW should be accompanied by U.S. 
EPA's Guidance for Conducting Remedial Investi­
gations and Feasibility Studies Under CERCLA (EPA, 
October 1988). 
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Model SOW for Conducting an R/IFS 

Purpose 

The purpose of this remedial investigation/feasibility 
study (RI/FS) is to investigate the nature and extent of 
contamination at the OTR site and to develop and 
evaluate remedial alternatives, as appropriate. The 
contractor will furnish all necessary personnel, 
materials, and services needed for, or incidental to, 
performing the RI/FS, except as otherwise specified 
herein. The contractor will conduct the RI/FS in 
accordance with the Guidance for Conducting 
Remedial Investigations and Feasibility Studies Under 
CERCLA (U.S. EPA, October 1988). 

This statement of work (SOW) has been developed 
for the OTR site that operated as a former drum 
recycling center from 1968 through 1979. OTR was 
proposed for inclusion to the NPL in September 1980 
and appeared as final on the NPL in September 1981. 
A removal action taken in 1982 removed all visible 
drums and disposed of them in an offsite landfill. 
Three buildings remain onsite along with visibly 
stained soil that is assumed to be contaminated with 
TCE, benzene, and other organics. It is suspected 
that releases from the site have contaminated nearby 
surface waters and ground waters beneath the site. 

Scope 
The specific RI/FS activities to be conducted at the 
OTR site are segregated into 11 separate tasks. 

• Task 1 - Project Planning 

• Task 2- Community Relations 

• Task 3 -Field Investigations 

• Task 4- Sample AnalysisNalidation 

• Task 5- Data Evaluation 

• Task 6 -Risk Assessment 

• Task 7- Treatability Studies 

• Task 8 - Rl Report(s) 

• Task 9 - Remedial Alternatives Development and 
Screening 

• Task 10 - Detailed Analysis of Alternatives 

• Task 11 - FS Report(s) 

The contractor shall specify a schedule of activities 
and deliverables, a budget estimate, and staffing 
requirements for each of the tasks which are 
described below. 

Task 1 Project Planning 

Upon receipt of an interim authorization memorandum 
(used to authorize work plan preparation) and this 
SOW from U.S. EPA outlining the general scope of 
the project, the contractor shall begin planning the 
specific RI/FS activities that will need to be 
conducted. As part of this planning effort, the 
contractor will compile existing information (e.g., 
topographic maps, aerial photographs, data collected 
as part of the NPL listing process, and data collected 
as part of the drum removal of 1982) and conduct a 
site visit to become familiar with site topography, 
access routes, and the proximity of potential 
receptors to site contaminants. Based on this 
information (and any other available data), the 
contractor will prepare a site background summary 
that should include the following: 

• Local Regional Summary - A summary of the 
location of the site, pertinent area boundary 
features and general site physiography, 
hydrology, geology, and the location(s) of any 
nearby drinking water supply wells. 

• Nature and Extent of Problem - A summary of the 
actual and potential onsite and offsite health and 
environmental effects posed by any remaining 
contamination at the site. Emphasis should be on 
providing a conceptual understanding of the 
sources of contamination, potential release 
mechanisms, potential routes of migration, and 
potential human and environmental receptors. 

• History of Regulatory and Response Actions - A 
summary of any previous response actions 
conducted by local, State, Federal, or private 
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parties. This summary should address any 
enforcement activities undertaken to identify 
responsible parties, compel private cleanup, and 
recover costs. Site reference documents and 
their locations should be identified. 

• Preliminary Site Boundary - A preliminary site 
boundary to define the initial area(s) of the 
remedial investigation. This preliminary boundary 
may also be used to define an area of access 
control and site security. 

The contractor will meet with EPA to discuss the 
following: 

• The proposed scope of the project and the 
specific investigative and analytical activities that 
will be required 

• Whether there is a need to conduct limited 
sampling to adequately scope the project and 
develop project plans 

• Preliminary remedial action objectives and general 
response actions 

• Potential remedial technologies and the need for 
or usefulness of treatability studies 

• Potential ARARs associated with the location and 
contaminants of the site and the potential 
response actions being contemplated 

• Whether a temporary site office should be set up 
to support site work 

Once the scope has been agreed upon with EPA, the 
contractor will (1) develop the specific project plans to 
meet the objectives of the RI/FS2 and (2) initiate 
subcontractor procurement and coordination with 
analytical laboratories. The project plans will include: 
a work plan which provides a project description and 
outlines the overall technical approach, complete with 
corresponding personnel requirements, activity 
schedules, deliverable due dates, and budget 
estimates for each of the specified tasks; a sampling 
and analysis plan [composed of the field sampling 
plan (FSP) and the quality assurance project plan 
(QAPP)]; a health and safety plan; and a community 
relations plan. The latter three plans are described 
below. 

Sampling and Analysis Plan - The contractor will 
prepare a SAP which will consist of the following: 

'At some sites it may be necessary to submit an interim work 
plan initially until more is learned about the site. A subsequent, 
more thorough project planning effort can then be used to 
develop final workplans. 

Field Sampling Plan. The FSP should specify and 
outline all necessary activities to obtain additional site 
data. It should contain an evaluation explaining what 
additional data are required to adequately 
characterize the site, conduct a baseline risk 
assessment, and support the evaluation of remedial 
technologies in the FS. The FSP should clearly state 
sampling objectives; necessary equipment; sample 
types, locations, and frequency; analyses of interest; 
and a schedule stating when events will take place 
and when deliverables will be submitted. 

Quality Assurance Project Plan. The QAPP should 
address all types of investigations conducted and 
should include the following discussions: 

• A project description (should be duplicated from 
the work plan) 

• A project organization chart illustrating the lines of 
responsibility of the personnel involved in the 
sampling phase of the project 

• Quality assurance objectives for data such as the 
required precision and accuracy, completeness of 
data, representativeness of data, comparability of 
data, and the intended use of collected data 

• Sample custody procedures during sample 
collection, in the laboratory, and as part of the 
final evidence files 

• The type and frequency of calibration procedures 
for field and laboratory instruments, internal 
quality control checks, and quality assurance 
performance audits and system audits 

• Preventative maintenance procedures and 
schedule and corrective action procedures for 
field and laboratory instruments 

• Specific procedures to assess data precision, 
representativeness, comparability, accuracy, and 
completeness of specific measurement 
parameters 

• Data documentation and tracking procedures 

Standard operating procedures for QA/QC that 
have been established within EPA will be 
referenced and not duplicated in the QAPP. 

Health and Safety Plan - The contractor will develop 
an HSP on the basis of site conditions to protect 
personnel involved in site activities and the 
surrounding community. The plan should address all 
applicable regulatory requirements contained in 20 
CFR 191 0.120(1)(2) - Occupational Health and Safety 
Administration, Hazardous Waste Operations and 
Emergency Response, Interim Rule, December 19, 
1986; U.S. EPA Order 1440.2 - Health and Safety 
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Requirements for Employees Engaged in Field 
Activities; U.S. EPA Order 1440.3 - Respiratory 
Protection; U.S. EPA Occupational Health and Safety 
Manual; and U.S. EPA Interim Standard Operating 
Procedures (September, 1982). The plan should 
provide a site background discussion and describe 
personnel responsibilities, protective equipment, 
health and safety procedures and protocols, 
decontamination procedures, personnel training, and 
type and extent of medical surveillance. The plan 
should identify problems or hazards that may be 
encountered and how these are to be addressed. 
Procedures for protecting third parties, such as 
visitors or the surrounding community, should also be 
provided. Standard operating procedures for 
ensuring worker safety should be referenced and 
not duplicated in the HSP. 

Community Relations Plan - The contractor will 
prepare a community relations plan on how citizens 
want to be involved in the process based on 
interviews with community representatives and 
leaders. The CLP will describe the types of 
information to be provided to the public and outline 
the opportunities for community comment and input 
during the RI/FS. Deliverables, schedule, staffing, and 
budget requirements should be included in the plan. 

The work plan and corresponding activity plans will be 
submitted to EPA as specified in the contract or as 
discussed in the initial meeting(s). The contractor will 
provide a quality review of all project planning 
deliverables. 

Task 2 Community Relations 

The contractor will provide the personnel, services, 
materials, and equipment to assist EPA in undertaking 
a community relations program. This program will be 
integrated closely with all remedial response activities 
to ensure community understanding of actions being 
taken and to obtain community input on RI/FS 
progress. Community relations support provided by 
the contractor will include, but may not be limited to, 
the following: 

• Revisions or additions to community relations 
plans, including definition of community relations 
program needs for each remedial activity 

• Establishment of a community information 
repository(ies), one of which will house a copy of 
the administrative record 

• Preparation and dissemination of news releases, 
fact sheets, slide shows, exhibits, and other 
audio-visual materials designed to apprise the 
community of current or proposed activities 

• Arrangements of briefings, press conferences, 
workshops, and public and other informal 
meetings 

• Analysis of community attitudes toward the 
proposed actions 

• Assessment of the successes and failures of the 
community relations program to date 

• Preparation of reports and participation in public 
meetings, project review meetings, and other 
meetings as necessary for the normal progress of 
the work 

• Solicitation, selection, and approval of 
subcontractors, if needed 

Deliverables and the schedule for submittal will be 
identified in the community relations plan discussed 
under Task 1. 

Task 3 Field Investigations 

The contractor will conduct those investigations 
necessary to characterize the site and to evaluate the 
actual or potential risk to human health and the 
environment posed by the site. Investigation activities 
will focus on problem definition and result in data of 
adequate technical content to evaluate potential risks 
and to support the development and evaluation of 
remedial alternatives during the FS. The aerial extent 
of investigation will be finalized during the remedial 
investigation. 

Site investigation activities will follow the plans 
developed in Task 1. Strict chain-of-custody 
procedures will be followed and all sample locations 
will be identified on a site map. The contractor will 
provide management and QC review of all activities 
conducted under this task. Activities anticipated for 
this site are as follows: 

• Surveying and Mapping of the Site•- Develop a 
map of the site that includes topographic 
information and physical features on and near the 
site. If no detailed topographic map for the site 
and surrounding area exists, a survey of the site 
will be conducted. Aerial photographs should be 
used, when available, along with information 
gathered during the preliminary site visit to 
identify physical features of the area. 

• Waste Characterization - Determine the location, 
type, and quantities as well as the physical or 
chemical characteristics of any waste remaining 
at the site. If hazardous substances are held in 

'May be conducted under Task 1 as part of the site visit or 
limited investigation. 
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containment vessels, the integrity of the 
containment structure and the characteristics of 
the contents will be determined. 

• Hydrogeologic Investigation - Determine the 
presence and potential extent of ground water 
contamination. Efforts should begin with a survey 
of previous hydrogeologic studies and other 
existing data. The survey should address the 
soil's retention capacity/mechanisms, dis­
charge/recharge areas, regional flow directions 
and quality, and the likely effects of any 
alternatives that are developed involving the 
pumping and disruption of ground water flow. 
Results from the sampling program should 
estimate the horizontal and vertical distribution of 
contaminants, the contaminants' mobility, and 
predict the long-term disposition of 
contaminants. 

• Soils and Sediments Investigation - Determine 
the vertical and horizontal extent of contamination 
of surface and subsurface soils and sediments 
and identify any uncertainties with this analysis. 
Information on local background levels, degree of 
hazard, location of samples, techniques used, and 
methods of analysis should be included. If initial 
efforts indicate that buried waste may be present, 
the probable locations and quantities of these 
subsurface wastes should be identified through 
the use of appropriate geophysical methods. 

• Surface Water Investigation - Estimate the extent 
and fate of any contamination in the nearby 
surface waters. This effort should include an 
evaluation of possible future discharges and the 
degree of contaminant dilution expected. 

• Air Investigation - Investigate the extent of 
atmospheric contamination from those 
contaminants found to be present at the site. This 
effort should assess the potential of the 
contaminants to enter the atmosphere, local wind 
patterns, and the anticipated fate of airborne 
contaminants. 

Information from this task will be summarized and 
included in the RI/FS report appendixes. 

Task 4 Sample Analysis/Validation 

The contractor will develop a data management 
system including field logs, sample management and 
tracking procedures, and document control and 
inventory procedures for both laboratory data and 
field measurements to ensure that the data collected 
during the investigation are of adequate quality and 
quantity to support the risk assessment and the FS. 
Collected data should be validated at the appropriate 
field or laboratory QC level to determine whether it is 
appropriate for its intended use. Task management 

and quality controls will be provided by the contractor. 
The contractor will incorporate information from this 
task into the RI/FS report appendixes. 

Task 5 Data Evaluation 

The contractor will analyze all site investigation data 
and present the results of the analyses in an 
organized and logical manner so that the relationships 
between site investigation results for each medium 
are apparent. The contractor will prepare a summary 
that describes (1) the quantities and concentrations of 
specific chemicals at the site and the ambient levels 
surrounding the site; (2) the number, locations, and 
types of nearby populations and activities; and (3) the 
potential transport mechanism and the expected fate 
of the contaminant in the environment. 

Task 6 Risk Assessment 

The contractor shall conduct a baseline risk 
assessment to assess the potential human health and 
environmental risks posed by the site in the absence 
of any remedial action. This effort will involve four 
components: contaminant identification, exposure 
assessment, toxicity assessment, and risk 
characterization. 

• Contaminant Identification - The contractor will 
review available information on the hazardous 
substances present at the site and identify the 
major contaminants of concern. Contaminants of 
concern should be selected based on their 
intrinsic toxicological properties because they are 
present in large quantities, and/or because they 
are currently in, or potentially may migrate into, 
critical exposure pathways (e.g., drinking water). 

• Exposure Assessment - The contractor will 
identify actual or potential exposure pathways, 
characterize potentially exposed populations, and 
evaluate the actual or potential extent of 
exposure. 

• Toxicity Assessment - The contractor will provide 
a toxicity assessment of those chemicals found to 
be of concern during site investigation activities. 
This will involve an assessment of the types of 
adverse health or environmental effects 
associated with chemical exposures, the 
relationships between magnitude of exposures 
and adverse effects, and the related uncertainties 
for contaminant toxicity, (e.g., weight of evidence 
for a chemical's carcinogenicity). 

• Risk Characterization - The contractor will 
integrate information developed during the 
exposure and toxicity assessments to 
characterize the current or potential risk to human 
health and/or the environment posed by the site. 
This characterization should identify the potential 
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for adverse health or environmental effects for the 
chemicals of concern and identify any 
uncertainties associated with contaminant(s), 
toxicity(ies), and/or exposure assumptions. 

The risk assessment will be submitted to EPA as part 
of the Rl report. 

Task 7 Treatability Studies 

The contractor will conduct bench and/or pilot studies 
as necessary to determine the suitability of remedial 
technologies to site conditions and problems. 
Technologies that may be suitable to the site should 
be identified as early as possible to determine 
whether there is a need to conduct treatability studies 
to better estimate costs and performance capabilities. 
Should treatability studies be determined to be 
necessary, a testing plan identifying the types and 
goals of the studies, the level of effort needed, a 
schedule for completion, and the data management 
guidelines should be submitted to EPA for review and 
approval. Upon EPA approval, a test facility and any 
necessary equipment, vendors, and analytical 
services will be procured by the contractor. 

Upon completion of the testing, the contractor will 
evaluate the results to assess the technologies with 
respect to the goals identified in the test plan. A 
report summarizing the testing program and its results 
should be prepared by the contractor and presented 
in the final RI/FS report. The contractor will implement 
all management and QC review activities for this task. 

Task 8 Rl Report 

Monthly reports will be prepared by the contractor to 
describe the technical and financial progress at the 
OTR site. Each month the following items will be 
reported: 

• Status of work and the progress to date 

• Percentage of the work completed and the status 
of the schedule 

• Difficulties encountered and corrective actions to 
be taken 

• The activity(ies) in progress 

• Activities planned for the next reporting period 

• Any changes in key project personnel 

• Actual expenditures (including fee) and direct 
labor hours for the reporting period and for the 
cumulative term of the project 

• Projection of expenditures needed to complete 
the project and an explanation of significant 
departures from the original budget estimate 

Monthly reports will be submitted to U.S. EPA as 
specified in the contract. In addition, the activities 
conducted and the conclusions drawn during the 
remedial investigation (Tasks 3 through 7) will be 
documented in an Rl report (supporting data and 
information should be included in the appendixes of 
the report). The contractor will prepare and submit a 
draft Rl report to EPA for review. Once comments on 
the draft Rl report are received, the contractor will 
prepare a final Rl report reflecting these comments. 

Task 9 Remedial Alternatives Development and 
Screening 

The contractor will develop a range of distinct, 
hazardous waste management alternatives that will 
remediate or control any contaminated media (soil, 
surface water, ground water, sediments) remaining at 
the site, as deemed necessary in the Rl, to provide 
adequate protection of human health and the 
environment. The potential alternatives should 
encompass, as appropriate, a range of alternatives in 
which treatment is used to reduce the toxicity, 
mobility, or volume of wastes but vary in the degree 
to which long-term management of residuals or 
untreated waste is required, one or more alternatives 
involving containment with little or no treatment; and a 
no-action alternative. Alternatives that involve 
minimal efforts to reduce potential exposures (e.g., 
site fencing, deed restrictions) should be presented 
as "limited action" alternatives. 

The following steps will be conducted to determine 
the appropriate range of alternatives for this site: 

• Establish Remedial Action Objectives and 
General Response Actions4

- Based on existing 
information, site-specific remedial action 
objectives to protect human health and the 
environment should be developed. The objectives 
should specify the contaminant(s) and media of 
concern, the exposure route(s) and receptor(s), 
and an acceptable contaminant level or range of 
levels for each exposure route (i.e., preliminary 
remediation goals). 

Preliminary remediation goals should be established 
based on readily available information (e.g., Rfds) or 
chemical-specific ARARs (e.g., MCLs) .. The 
contractor should meet with EPA to discuss the 
remedial action objectives for the site. As more 
information is collected during the Rl, the contractor, 

• Preliminary remedial action objectives are developed as part of 
the project planning phase. 
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in consultation with EPA, will refine remedial action 
objectives as appropriate. 

General response actions will be developed for each 
medium of interest defining contaminant, treatment, 
excavation, pumping, or other actions, singly or in 
combination to satisfy remedial action objectives. 
Volumes or areas of media to which general response 
actions may apply shall be identified, taking into 
account requirements for protectiveness as identified 
in the remedial action objectives and the chemical 
and physical characteristics of the site. 

• Identify and Screen Technologies - Based on the 
developed general response actions, hazardous 
waste treatment technologies should be identified 
and screened to ensure that only those 
technologies applicable to the contaminants 
present, their physical matrix, and other site 
characteristics will be considered. This screening 
will be based primarily on a technology's ability to 
effectively address the contaminants at the site, 
but will also take into account a technology's 
implementability and cost. The contractor will 
select representative process options, as 
appropriate, to carry forward into alternative 
development. The contractor will identify the need 
for treatability testing (as described under Task 7) 
for those technologies that are probable 
candidates for consideration during the detailed 
analysis. 

• Configure and Screen Alternatives - The potential 
technologies and process options will be 
combined into media-specific or sitewide 
alternatives. The developed alternatives should be 
defined with respect to size and configuration of 
the representative process options; time for 
remediation; rates of flow or treatment; spatial 
requirements; distances for disposal; and required 
permits, imposed limitations, and other factors 
necessary to evaluate the alternatives. If many 
distinct, viable options are available and 
developed, a screening of alternatives will be 
conducted to limit the number of alternatives that 
undergo the detailed analysis and to provide 
consideration of the most promising process 
options. The alternatives should be screened on a 
general basis with respect to their effectiveness, 
implementability, and cost. The contractor will 
meet with EPA to discuss which alternatives will 
be evaluated in the detailed analysis and to 
facilitate the identification of action-specific 
ARARs. 

Task 10 Detailed Analysis of Alternatives 

The contractor will conduct a detailed analysis of 
alternatives which will consist of an individual analysis 
of each alternative against a set of evaluation criteria 

and a comparative analysis of all options against the 
evaluation criteria with respect to one another. 

The evaluation criteria are as follows: 

• Overall Protection of Human Health and the 
Environment addresses whether or not a remedy 
provides adequate protection and describes how 
risks posed through each pathway are eliminated, 
reduced, or controlled through treatment, 
engineering controls, or institutional controls. 

• Compliance with ARARs addresses whether or 
not a remedy will meet all of the applicable or 
relevant and appropriate requirements of other 
Federal and State environmental statutes and/or 
provide grounds for invoking a waiver. 

• Long-Term Effectiveness and Permanence 
refers to the ability of a remedy to maintain 
reliable protection of human health and the 
environment over time once cleanup goals have 
been met. 

• Reduction of Toxicity, Mobility, or Volume Through 
Treatment is the anticipated performance of the 
treatment technologies a remedy may employ. 

• Short-Term Effectiveness addresses the period 
of time needed to achieve protection and any 
adverse impacts on human health and the 
environment that may be posed during the 
construction and implementation period until 
cleanup goals are achieved. 

• lmplementability is the technical and 
administrative feasibility of a remedy, including 
the availability of materials and services needed 
to implement a particular option. 

• Cost includes estimated capital and operation and 
maintenance costs. and net present worth costs. 

• State Acceptances (Support Agency) addresses 
the technical or administrative issues and 
concerns the support agency may have regarding 
each alternative. 

• Community Acceptance•addresses the issues 
and concerns the public may have to each of the 
alternatives. 

The individual analysis should include: (1) a technical 
description of each alternative that outlines the waste 
management strategy involved and identifies the key 

'These criteria will be addressed in the ROD once comments 
on the RI/FS report and proposed plan have been received 
and will not be induded in the RI/FS report.. 
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ARARs associated with each alternative; and (2) a 
discussion that profiles the performance of that 
alternative with respect to each of the evaluation 
criteria. A table summarizing the results of this 
analysis should be prepared. Once the individual 
analysis is complete, the alternatives will be 
compared and contrasted to one another with respect 
to each of the evaluation criteria. 

Task 11 FS Report(s) 

Monthly contractor reporting requirements for the FS 
are the same as those specified for the Rl under Task 
8. 

The contractor will present the results of Tasks 9 and 
10 in a FS report. Support data, information, and 
calculations will be included in appendixes to the 
report. The contractor will prepare and submit a draft 
FS report to EPA for review. Once comments on the 
draft FS have been received, the contractor will 
prepare a final FS report reflecting the comments. • 
Copies of the final report will be made and distributed 
to those individuals identified by EPA. 

'The final FS report may be bound with the final Rl report. 
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Appendix D 

Bibliography of Technology Process Resource Documents 
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Brady, N.C. 1974. The Nature and Properties of Soils. 
8th Ed., MacMillan, NY. 

Brawner, C.O., Ed. 1980. First International 
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Elsevier Scientific Publishing Co., Amsterdam, The 
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Daniel, D.E., and H.M. Liljestrant, Univ. of Texas. 
Jan. 1984. Effects of Landfill Leachates on Natural 
Liner Systems. Chemical Manufacturer's 
Association. 

England, C.B. 1970. Land Capability; A Hydrologic 
Response Unit in Agricultural Watersheds. ARS 
41-172, Agricultural Research Service, U.S. 
Department of Agriculture. 

Ghassemi, M. May 1983. Assessment of Technology 
for Constructing and Installing Cover and Bottom 
Liner Systems for Hazardous Waste Facilities. Vol. 
1, EPA Contract No. 68-02-3174, work 
assignment No. 109, U.S. EPA. 

Kays, W.B. 1977. Construction of Linings for 
Reservoirs, Tanks, and Pollution Control Facilities. 
John Wiley & Sons, NY. 

Kmet, P., K.J. Quinn, and C. Slavik. Sept. 1981. 
Analysis of Design Parameters Affecting the 
Collection Efficiency of Clay Lined Landfills. Univ. 
of Wisconsin Extension. 

Lambe, W.T., and R.V. Whitman. 1979. Solid 
Mechanics, Sf Version. John Wiley and Sons, NY. 
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Lutton, R.J. 1982. Evaluating Cover Systems for Solid 
and Hazardous Waste. SW867 (Revised Edition), 
U.S. EPA, Washington, DC. 

Lutton, R.J. et al. 1979. Design and Construction of 
Covers for Solid Waste Landfills. EPA-600/2-
79-165, U.S. EPA, Cincinnati, OH. 

Morrison, W.R., and L.R. Simmons. 1977. Chemical 
and Vegetative Stabilization of Soil: Laboratory and 
Field Investigations of New Materials and Methods 
for Soil Stabilization and Erosion Control. Bureau of 
Reclamation Report No. 7613. 

Oldham, J.C., et al. 1977. Materials Evaluated as 
Potential Soil Stabilizers. Paper No. S-77-15 
Army Engineers, Waterways Experimental Station, 
Vicksburg, MS. 

Richards, L.A. 1965. Physical Condition of Water in 
Soil. In: Methods of Soil Analysis - Part . C.A. 
Black, Ed., American Society of Agronomy, Inc. 

Schroeder, P.R., et al. The Hydrologic Evaluation of 
Landfill Performance (HELP) Model. Vol. 1, 
EPA/530-SW-84-009, U.S. EPA. 

Tchobanoglous, G., et al. 1977. Solid Wastes: 
Engineering Principles and Management Issues. 
McGraw-Hill, NY. 

U.S. EPA. Construction Quality Assurance for 
Hazardous Waste land Disposal Facilities. Public 
Comment Draft, J.G. Herrmann, Project Officer. 
EPA/530-SW-85-021, U.S. EPA. 

U.S. EPA. July 1982. Draft RCRA Guidance 
Document Landfill Design, Liner Systems and Final 
Cover. U.S. EPA. 

U.S. EPA. 1983. Lining of Waste Impoundment and 
Disposal Facilities. SW870, U.S. EPA. 

U.S. EPA. Procedures for Modeling Flow Through 
Clay Liners to Determine Required Liner 
Thickness. EPA/530-SW-84-001, U.S. EPA. 
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Warner, R.C., et al. Demonstration and Evaluation of 
the Hydrologic Effectiveness of a Three Layer 
Landfill Surface Cover Under Stable and 
Subsidence Conditions - Phase I, Final Project 
Report. 

Warner, R.C., et al. Multiple Soil Layer Hazardous 
Waste Landfill Cover: Design, Construction, 
Instrumentation and Monitoring. In: Land Disposal 
of Hazardous Waste Proceedings of the Tenth 
Annual Research Symposium. 

Dust Controls 

Ritter, L. J., Jr., and R.J. Paquette. 1967. Highway 
Engineering. 3d Ed., The Ronald Press Co., NY. 
pp. 726-728. 

Horizontal Barriers 

Bureau of Reclamation. Pressure Grouting. Technical 
Memo 646. 

U.S. EPA. Handbook for Evaluating Remedial Action 
Technology Plans. 

Sediment Control Barriers 

California Department of Conservation. May 1978. 
Erosion and Sediment Control Handbook. 
Department of Conservation, State of California. 

U.S. EPA. August 1972. Guidelines for Erosion and 
Sediment Control Planning and Implementation. 
U.S. EPA, Environmental Protection Technical 
Services. 

U.S. EPA. Sept. 1978. Management of Bottom 
Sediment Containing Toxic Substance Procedure, 
3rd vs - Japan Meeting. U.S. EPA. 

U.S. EPA. June 1982. Handbook - Remedial Action 
at Waste Disposal Sites. E PA-625/6-6-82-
006, U.S. EPA, Cincinnati, OH. 

Surface Controls 

Lutton, R.J., et al. 1979. Design and Construction of 
Covers for Solid Waste Landfills. EPA-600/2-
79-165, U.S. EPA Cincinnati, OH. 

U.S. EPA. July 1982. Draft RCRA Guidance 
Document Landfill Design, Liner Systems, and 
Final Cover. U.S. EPA. 

U.S. EPA. June 1982. Handbook - Remedial Action 
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006, U.S. EPA, Cincinnati, OH. 

Vertical Barriers 

Bureau of Reclamation. Pressure Grouting. Technical 
Memo. 646. 

Shuster, J. 1972. Controlled Freezing for Temporary 
Ground Support. Proceedings, 1st North American 
Rapid Excavation and Tunneling Conference. 

Xanthakos, P. Slurry Walls. McGraw Hill, NY. 

II. Treatment Technologies 

Air Emission Controls/Gas Treatment 

Bonner, T., et al. 1981. Hazardous Waste Incineration 
Engineering. Noyes Data Corporation. 

Kern, D.Q. 1950. Process Heat Transfer. McGraw­
Hill, NY. 

Kohl, A., and F. Riesenfeld. 1979. Gas Purification. 
Gulf Publishing Co. 

Perry and Chilton Chemical Engineers' Handbook. 5th 
Ed., 1973, McGraw-Hill, NY. 

Research and Education Association. 1978. Modern 
Pollution Control Technology. Vol. 1, Air Pollution 
Control. Research and Education Association. 

Biological Treatment 

Benefield, L.D., and C.W. Randall. 1980. Biological 
Process Design for Wastewater Treatment. 
Prentice- Hall, Englewood Cliffs, NJ. 

Clark, J.W., W. Viessman, Jr., and J. Hammar. 1977. 
Water Supply and Pollution Control. IEP, Dun­
Donnelly, NY. 

Eckenfelder, W., Jr. 1980. Principles of Water Quality 
Management. CBI Publishing, Boston. 

Fair, G., J. Geyer, and D. Okun. 1968. Water and 
Wastewater Engineering. Vol. 2, John Wiley, NY. 

Junkins, R., et al. 1983. The Activated Sludge 
Process: Fundamentals of Operation. Ann Arbor 
Science Publishers, Ann Arbor, MI. 

Manual of Practice No. 16, Anaerobic Sludge 
Digestion. W PCF, 1968. 

Metcalf & Eddy. 1972. Wastewater Engineering: 
Treatment, Disposal, Reuse. 2nd Ed., McGraw­
Hill, NY. 
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Overcash. 1979. Design of Land Treatment Systems 
for Industrial Wastes. 

Shreve, R. N., and J.A. Brink, Jr. 1977. Chemical 
Process Industries. McGraw-Hill, NY. 

Smith, E.D., et al. 1980. Proceedings First National 
Symposium/Workshop, Rotating Biological 
Contractor Technology. University of Pittsburgh. 

Speece, R.E., and J.F. Malina, Jr., Eds. 1973. 
Applications of Commercial Oxygen to Water and 
Wastewater Systems. Univ. of Texas, Austin. 

U.S. EPA. Dec. 1985. Guide for Identifying Cleanup 
Alternatives at Hazardous- Waste Sites and Spills. 
EPA/600/3-83/063; NTIS PB86-144664, U.S. 
EPA 

U.S. EPA. 1980. Hazardous Waste Land Treatment, 
EPA SW 874, U.S. EPA. 

U.S. EPA. Dec. 1984. Permit Guidance Manual on 
Hazardous Waste Land Treatment Demonstrations. 
Draft, EPA 530-SW-84-015, U.S. EPA. 

U.S. EPA. Process Design Manual, Sludge 
Treatment and Disposal. U.S. EPA. 

U.S. Municipal Environmental Research Laboratory. 
Oct. 1983. Process Design Manual for Land 
Application of Municipal Sludge. EPA 625/1-83-
016, U.S. EPA. 

Vesilind, P.A. Sludge Treatment and Disposal. 

Chemical Treatment 

Audrieth, L.F., and B.A. Ogg. 1951. The Chemistry of 
Hydrazine. John Wiley, NY. 

Berkowitz, J.B., et al. 1978. Unit Operations for 
Treatment of Industrial Wastes. Noyces Data 
Corp., Park Ridge, NJ. 

Butler, J.W. 1964. Solubility and pH Calculations. 
Addision-Wesley. 

Duffey, J.G., S.B. Gale, and S. Bruckenstein. 
Electrochemical Removal of Chromates and Other 
Metals. In: Cooling Towers. Vol. 2, pp 44-50. 

Metcalf & Eddy, Inc., revised by Tchobanoglous, G. 
1979. Wastewater Engineering: Treatment, 
Disposal, Reuse. 2nd Ed. 

McHugh, M.A., and V.J. Krukonis. 1986. Supercritical 
Fluid Extraction Principles and Practice . 
Butterworth Publishers, Boston. 

Reduction by Direct Current (Electrochemical 
Treatment) References: Scull, G.W., and K.D. 
Uhrich. Electrochemical Removal of Heavy Metals 
in the Presence of Che/ating Agents. Andco 
Environmental Processes, Inc., Amherst, NY. 

Simpson, O.K. Safety Handling Hydrazine. Prepared 
for the Water Industrial Power Conference, 
Southfield, Ml, Oct. 16-19, 1983. 

Tsusita, R.A., et al. 1981. Pretreatment of Industrial 
Wastes Manual of Practice. No. FD-3, Water 
Pollution Control Federation, Washington, DC. 

In Situ Treatment 

Ahlert, R.C., and D.S. Kasson. In-Situ and On-Site 
Biodegradation of Industrial Landfill Leachate. 
NTIS, Springfield, VA. 

American Petroleum Institute. Feb. 1982. Enhancing 
the Microbial Degradation of Underground 
Gasoline by Increasing Available Oxygen. Texas 
Research Institute. 

References on the use of H202 in Subsurface 
Bioreclamation: American Petroleum Institute. 
1985. Feasibility Studies on the Use of Hydrogen 
Peroxide to Enhance Microbial Degrations of 
Gasoline. API Publication 4389. 

Baker, R., et al. Oct. 1986. In Situ Treatment for Site 
Remediation. Paper presented at Third Annual 
Hazardous Waste Law and Management 
Conference, Seattle, WA, and Portland, OR. 

Ellis, W.O., and T.R. Fogg. August 1986. Treatment 
of Soils Contaminated With Heavy Metals. 
EPA/600/9-86/022, U.S. EPA, pp. 201-207. 

Flathman, P.E., and J.A. Caplan. April 1985. 
Biological Cleanup of Chemical Spills. Paper 
presented at Hazmacon '85 Conference, Oakland, 
CA. 

Nyer, E.K. 1985. Treatment Methods for Organic 
Contaminants: Biological Methods - In Situ 
Treatment. In Groundwater Treatment Technology. 
Van Nostrand Reinhold. pp: 10-108. 

U.S. EPA. 1985. In Situ Treatment - Bioreclamation. 
In Remedial Action at Waste Disposal Sites. 
Revised, EPA/625/6/-85/006, U.S. EPA. 

U.S. EPA. Sept./Nov. 1984. Review of In-Place 
Treatment Techniques for Contaminated Surface 
Soils. Vol. 1, Technical Evaluation, Vol. 2, 
Background Information for In Situ Treatment. 
EPA-540/2-84-003a, and EPA-540/284-
003b, (NTIS PB-124881 and PB-124899), U.S. 
EPA. 
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Ward, C.H., and M.D. Lee. 1985. In Situ 
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Canter and Knox, Eds., Lewis Publishers. 

Wetzel, R.S., et al. August 1986. Field Demonstration 
of In Situ Biological Treatment of Contaminated 
Groundwater and Soils. EPA/600/9-86/022, U.S. 
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NWWAIAPI Conference on Petroleum 
Hydrocarbons and Organic Chemicals in 
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Physical Treatment 

Cheremisinoff, P.N., and F. Ellerbusch. 1980. Carbon 
Adsorption Handbook. Science Publishers, Ann 
Arbor, MI. 

Cheremisinoff, N., and Azbel, D. 1983. Liquid 
Filtration. Science Publishers, Ann Arbor, MI. 

Dobbs, R.A., and J.M. Cohen. April, 1980. Carbon 
Adsorption Isotherms for Toxic Organics. EPA-
600/8-80-023, U.S. EPA. 
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Coefficients and Henry's Constants for Packed­
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Final Report, U.S. Air Force. 
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Design of Aeration Towers to Strip Volatile 
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Modern Pollution Control Technology, Vol. 2, Water 
Pollution Control. Research and Education 
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5th Ed., 1973, McGraw-Hill, NY. 

Schweitzer, P.A. 1979. Handbook of Separation 
Techniques for Chemical Engineers. McGraw-Hill, 
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Shukla, Harish M., and Hicks, R.E. Process Design 
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Treybal, R. 1983. Mass Transfer Operations. 3rd Ed. 
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Metcalf and Eddy, Inc. 1972. Wastewater 
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McGraw-Hill, NY. 
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Given, I.A. 1973. Mining Engineering Handbook. 
Society of Mining Engineers, NY. 

Taggert, A.F. 1951. Elements of Ore Dressing. John 
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U.S. Army Engineers Waterways Experiment 
Station, Vicksburg, MS. 
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U.S. EPA. Oct. 1983. Demonstration of Sewer 
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Groundwater Collection/Pumping 
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3rd Ed. Gulf Publishing Co. 
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Appendix E 
Documentation of ARARs 

The accompanying table presents a suggested format 
for summarizing the identification and documentation 
of ARARs in the RI/FS process. This format assumes 
that two previous ARARs identification steps have 
taken place during the Rl/FS. First, it assumes that a 
list of Federal and State ARARs has been developed 
through consultations between the lead and support 
agencies . This list should include chemical- , 
location-, and action-specific requirements and, in 
the case of multiple ARARs (e.g., both a Federal and 
State requirement for a particular chemical}, the 
ARAR to be used for the site or alternative (generally 
the more stringent} should be specified. Second, it 
assumes that the key requirements and the reasons 
for their applicability or relevance and appropriateness 
have been integrated into the narrative descriptions of 
each alternative as part of the "Detailed Analysis" 
chapter in the FS report. This appendix, therefore, 
serves as a summary of the ARARs for each 
alternative and indicates whether the alternative is 
anticipated to meet those ARARs, or, if not, what type 
of waiver would be justified. 

The suggested format for the documentation of 
ARARs is presented here in the form of an example. 
The example is intended for illustrative purposes only; 
the ARARs identified for the sample alternatives may 
not be appropriate in a specific site situation. 

The site in the example was a battery and cleaning 
solution storage facility operated and closed prior to 
the effective date of the RCRA hazardous waste 
storage regulations. The site is also located in a 
floodplain. The site consists of two areas of 
contaminated soil: Area 1 is contaminated with lead; 
Area 2 is contaminated with TCE. There is also a 
ground water plume associated with the site that 
contains levels of TCE as high as 100 ppb and lead 
as high as 500 ppb. The alternatives evaluated in 
detail for the site are: 

• Alternative 1 - No action 

• Alternative 2 - Capping of the contaminated soil; 
natural attenuation of the ground water 

• Alternative 3 - In situ soil vapor extraction of the 
TCE-contaminated soil; capping of the lead-

E- 1 

contaminated soil; ground water pump/treat with 
offsite discharge to a nearby creek 

• Alternative 4 - In situ soil vapor extraction of the 
TCE-contaminated soil; in situ fixation of the 
lead-contaminated area, followed by a soil cap; 
ground water pump/treat with offsite discharge to 
a nearby creek 

• Alternative 5 - Incineration of the TeE­
contaminated soil; offsite disposal of 
nonhazardous ash in the Subtitle D facility; in situ 
fixation of the lead-contaminated soil, followed 
by a soil cap; ground water pump/treat with off 
site discharge to a nearby creek 

For this example, it has been assumed that the TCE 
is not an RCRA-Iisted or characteristic waste but that 
the lead-contaminated area is hazardous because of 
its characteristic of EP toxicity. Following in-situ 
fixation, the lead-contaminated soil is anticipated to 
be nonhazardous. Because none of the alternatives 
involves the placement of RCRA hazardous waste 
(lead-contaminated soil}, the land disposal 
restrictions are assumed to be neither applicable nor 
relevant and appropriate. 

The example also assumes that post-closure care 
requirements of RCRA (e.g., ground water 
monitoring} will generally be relevant and appropriate 
wherever closure is performed with waste in place. 

Finally, it is also assumed that the RCRA location 
standards, while not applicable because none of the 
alternatives involve RCRA-regulated treatment, 
storage, or disposal, are nonetheless relevant and 
appropriate to all the action alternatives. Typically, the 
rationale for determinations of applicability or 
relevance and appropriateness will be integrated into 
the description of alternatives in the detailed analysis 
of the FS report. 

The following table identifies the applicable or relevant 
and appropriate requirements for each of the five 
alternatives, indicates whether the alternative is 
expected to achieve that standard, and notes any 
ARAR waivers that may be required-
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Table E-1. Documentation of ARARS 

Cbe.ical-$pecific 

TCE 

Lead 

Alternative 1 

No Action 

5 ppb Federal MCL vill 
not be acbieYe4 in 
ground vateri no 
vaiYer is justified 

Neither 50 ppb Federal 
MCL nor State standard 
of 20 ppb will be 
achieYed in ground 
vateri no waiver is 
justified 

Alternatl ve 2 

Cap 
Natural Attenuation 

S ppb Federal MCL 
vill be ~~et in 
30 years 

50 ppb Federal MCL 
will be-t in 
30 years; State 
standard o~ 20 ppb 
vlll not be Mt; 
technical 
i~racticability 

waiver justified 

Alternative 3 

Alternative 4 
In Situ 

SVE of TCE, In Situ 
In Situ SVE of TCE, Cap Fixation, Cap of Lead 
Lead Area, C:W Pu!I!P/Treat Area, GW Pu!p/Treat 

5 ppb Federal MCL vill 
be aet in 10 years 

50 ppb Federal MCL 

vlll be aet in 
10 years; State Stan­
dard of 20 ppb vill 
not be aeti technical 
impracticability 
waiver justified 

See Alternative 3 

See Alternative 3 

Alternative S 
Incineration 

of TCE Soil/Offsite 
Disposal of Ash, In 51 
Fixation, Cap of Lead 

Area, GW Pu!IJ)/Treat 

See Alternative 3 

See AlternatiYe 3 
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Table E·1. Continued 

Location-Specific 

I. RCRA location of TSD 

facility ln lDO-year 
floodplain 
(40 CFR 264.18) 

m II. Executive Or4er 11988 

(,) (Floodplain Manaqe.ent) 
Evaluate potential 
effects of actions, 
avold adverse iapacts 
to the extent posslble 
( 40 CFR 6, Appendix A) 

III. State sitinq standard 
for new incinerators 

Alternatl ve 1 

No Action 

Alternative 2 
Cap 

Natural Attenuation 

Wlll 11eet 

Wlll Het 

Altematl ve 3 

In Situ SVE of TCF., Cap 
Lead Area, GN Pu!p/Treat 

See Alternative 2 

See Alternative 2 

Altematl ve 4 
In Situ 

SVE of TCE, In Situ 
Fixation, Cap of Lead 
Area, GN PuiiP/Treat 

See Alternative 2 

See Alternative 2 

Alternative 5 
Incineration 

of TCE Soil/Offsite 
Disposal of Asb, In Situ 
Fixation, Cap of Lead 

Area, GW ~p/Treat 

See Alternative 2 

See Alternative 2 

Will aeet substantive 
requireaents of 
incinerator standards 



N
L-R

B
S

 000717

Table E-1. Continued 

Action-Specific 

I. Resource Conservation 
and Recowery Act (RCRA) 

as a.ended by Hazardous 
and Solid Waste A.ena.ents 
(HSWAJ (42 USCA 7401-7642) 

A. Closure and Post-closure 
m 

~ 1. Clean Closure 
(40 CFR 264.111) 

2. Closure With Waste 
in Place (cappinq) 
(40 CFR 264.228) 

3. Post-closure Care 
(40 CFR 264.310) 

8. Incineration 
(40 CFR 264.340-345) 

Alternative 1 
No Action 

Will not aeetJ no 
waiver is justified 

lUll not aeetJ no 
waiver is justified 

Alternative 2 
Cap 

Natural Attenuation 

Will meet 

Alternative 4 
In Situ 

Alternative 3 SVE of TCE, In Situ 
In Situ SVE of TCE, Cap Fixation, Cap of Lead 

Lead Area, GW Pu!p/Treat Area, r.w Pu!p/Treat 

Will •eet in Area 2 
(TCE area) 

Will ..et in Area 2 
(TCE area) 

Alternative 5 
Incineration 

of TCE Soil/Offsite 
Disposal of Ash, In Situ 

Fixation, Cap of Lead 

Area, GW Pu111>/Treat 

Will •eet 1n Area 2 

(TCE area) 

Perfor.ance stan­
dards will be 
aet by ons ite 
incinerator 
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Table E·1. Continued 

Action-Specific 

c. Solid Waste Disposal 
(40 CFR 241.200-212) 

II. Clean Water Act (CWA) 
(33 USCA 1251 - 1376) 

A. National Pollutant 
Discharge Elillination 
SystE'III (NPDES) 

(40 CFR 122 - 125) 

B. Water Quality 
Standards 
(CWA 402 (a)(l)) 

Alternative 1 

No Action 

Alternative 4 

In Situ 

Alternative S 
Incineration 

of TCE Soil/Offsite 
Alternatl ve 2 Alternative 3 SVE of TCE, In Situ Disposal of Ash, In Situ 

Cap In Situ SVE of TCE, Cap Fixation, Cap of Lead 
Natural Attenuation Lead Area, Gl Pullp/Treat Area, Gl Pu!IIP/Treat 

Will .aet in Area 1 

Permit for offsite 
discharge vill be 
obtained 

Coapliance vlll oco1r 
by meetlnq NPDES 

ll11itatlons 

See Alternative 3 

See Alternative 3 

See Alternative 3 

Fixation, Cap of Lead 

Area, GN Pump/Treat 

Non-hazardous residuals 
fro. incineration of 
TCE area vill be dis­
posed in an offsite 
Subtitle D facility; 
fixed lead will be 
capped 

See Alternative 3 

See Alternative 3 
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Appendix F 

Case Example of Detailed Analysis 

Introduction 
Purpose 
This appendix provides an example of how the results 
of the individual and comparative analyses of remedial 
alternatives may be presented in the FS report. As 
discussed in Chapter 6 of this guidance, the individual 
analysis consists of a narrative description of the 
alternative including a discussion of how the 
alternative performs with respect to each of the 
evaluation criteria' The comparative analysis that 
follows the individual analysis consists of a narrative 
discussion summarizing the relative performance of 
the alternatives in relation to one another. 

The amount of information presented in a detailed 
analysis will depend on the complexity of the site and 
on the extent of investigations and analysis 
conducted. In addition, as noted in Chapter 6, the 
level of detail and extent of discussion for the 
individual subfactors under each criterion will vary 
based on the relevance of that particular criterion to 
the alternatives being considered and the scope of 
the action being taken. Therefore, the amount of 
detail required to adequately document the results of 
the evaluations and the specific subfactors that will 
actually be discussed may differ somewhat from that 
presented in this case example. 

The reader should also keep in mind that an actual 
RI/FS report will typically include maps, plans, 
schematics, and cost details that would be presented 
in previous chapters of the report (e.g., Development 
and Screening of Alternatives) or in the detailed 
analysis chapter itself. The purpose of this particular 
example is to give readers an Idea of the types of 
information that should be provided when describing 
individual alternatives and discussing their 
performance against the evaluation criteria. 

'The criteria are discussed in the following order: overall 
protection of human health and the environment; compliance 
with ARARs; long-term effectiveness and permanence; 
reduction of toxicity, mobility, or volume through treatment; 
short-term effectiveness; implementability; and- cost. 
Community and state acceptance will generally not be 
addressed until the ROD, following receipt of formal comments 
on the RifFS report and the proposed plan. 

F-1 

Site Background 

The site used in this example is an old battery and 
cleaning solution storage facility located in a rural 
area. Improper handling and storage activities at this 
site from 1968 to 1978 resulted in both soil and 
ground water contamination. The area of 
contamination referred to as Area 1 contains 25,000 
cubic yards (cy) of contaminated soil with 
concentrations of lead exceeding 200 mg/kg 
(concentrations of lead reach 500 mg/kg at several 
locations within this area). There is also a discrete 
area of approximately 20,000 cy of TeE-contami­
nated soil at the site referred to as Area 2. Analysis of 
soil samples from this area show TCE concentrations 
up to 6 percent and slightly elevated levels of metals 
compared to background . Although the risk 
assessment did not identify a human health or 
environmental risk from these metals, there is a small 
possibility that hot spots of metal contamination may 
have been missed. The soils of both Areas 1 and 2 
are fairly permeable. Figure F-1 presents a simplistic 
map of the site. 

The affected aquifer is shallow, with the water table 
lying approximately 12 feet under the site, and is 
currently used for drinking water. This aquifer has the 
characteristics of a Class IIA aquifer as defined under 
U.S. EPA's Ground Water Classification System. The 
aquifer consists of fractured bedrock, making ground 
water containment technologies difficult to implement. 
Ground water extraction may also be difficult due to 
the fractured bedrock. A plume of TCE above the 5 
mg/1 Maximum Contaminant Level (MCL) (measured 
as high as 50 ppm) is estimated to be moving in the 
direction of residential wells at an interstitial velocity 
of 65 ft/yr. The nearest residential well is 600 feet 
from the site boundary and the plume of 
contaminated ground water is likely to reach the well 
in an estimated 1 to 3 years at concentrations 
exceeding federal drinking water standards. Sampling 
conducted during the Rl shows that no existing 
residential wells are currently contaminated. 

The exposure pathways of concern identified during 
the baseline risk assessment include direct contact 
with possible ingestion of contaminated soil (1 x 
1 0 .. associated excess cancer risk), and potential 
ingestion of contaminated ground water in the future 
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Figure F-1. Site map case example. 

through existing or newly installed offsite wells (2 x 
1 o·• associated excess cancer risk). The MCL for 
TCE (5 1JQII)) has been determined to be a relevant 
and appropriate remediation level for the 
contaminated ground water at this site since the 
ground water is used for drinking water. Based on the 
site-specific risk assessment, the MCL was 
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determined to be sufficiently protective as the aquifer 
remediation goal. 

The risk assessment also concluded that 200 mg/kg 
for lead in soil would be a protective level for 
expected site exposures along with a 1 x 1 o·• 
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excess cancer risk level for TCE-contaminated soil 
(56 ppm). Based on investigations of activities at the 
site, the TCE-contaminated soil has not been 
determined to be a listed, RCRA hazardous waste 
since the cleaning solution records indicate the 
solutions contained less than 10 percent TCE. 
However, the lead-contaminated soil is an RCRA 
hazardous waste by characteristic in this instance due 
to EP-toxicity. None of the waste Is believed to have 
been disposed at the site after November 19, 1980 
(the effective date for most of the RCRA treatment, 
storage, and disposal requirements). 

The site is located in a state with an authorized 
RCRA program for closure which subsumes Federal 
requirements and specifies more stringent state 
requirements. Therefore, only the state closure 
requirements need to be analyzed for potential 
applicability or relevance and appropriateness to the 
remedial alternatives considered. No potential 
location-specific ARARs have been identified for this 
site.2 Additionally, this example assumes that EPA 
and the State have agreed upon what non-ARAR 
information (i.e., guidance, advisories) is to be 
considered in designing the remedial alternatives. 

Detailed Analysis - Case Example 
Individual Analysis of Alternatives 

The assembled remedial action alternatives represent 
a range of distinct waste management strategies 
which address the human health and environmental 
concerns associated with the site. Although the 
selected alternative will be further refined as 
necessary during the predesign phase, the 
description of the alternatives and the analysis with 
respect to the nine criteria presented below reflect 
the fundamental components of the various 
alternative hazardous waste management approaches 
being considered for this site. 

The primary components of each alternative are listed 
in Figure F-2 and a technical description of these 
components is presented. After the technical 
description, a discussion of the alternative with 
respect to overall protection of human health and the 
environment; compliance with ARARs; long-term 
effectiveness and permanence; reduction of toxicity, 
mobility, or volume through treatment; short-term 
effectiveness; implementability; and cost follows. 

The analysis of each alternative with respect to 
overall protection of human health and the 
environment provides a summary evaluation of how 

'Determinations of what standards/requirements are app6cable 
or relevant and appropriate are made on a site-specific basis 
and, in some cases, on an alternative-specific basis. 
Therefore, the ARAR determinations in this example should 
not be construed necessarily as appropriate rationales for such 
determinations at other sites. 

F-3 

the alternative reduces the risk from potential 
exposure pathways through treatment, engineering, or 
institutional controls. This evaluation also examines 
whether alternatives pose any unacceptable short­
term or cross-media impacts. 

The major Federal and State requirements that are 
applicable or relevant and appropriate to each 
alternative are identified. The ability of each 
alternative to meet all of its respective ARARs or the 
need to justify a waiver is noted for each. 

Long-term effectiveness and permanence are 
evaluated with respect to the magnitude of residual 
risk and the adequacy and reliability of controls used 
to manage remaining waste (untreated waste and 
treatment residuals) over the long-term. Alternatives 
that afford the highest degrees of long-term 
effectiveness and permanence are those that leave 
little or no waste remaining at the site such that 
long-term maintenance and monitoring are 
unnecessary and reliance on institutional controls is 
minimized. 

The discussion on the reduction of toxicity, mobility, 
or volume through treatment addresses the 
anticipated performance of the treatment technologies 
a remedy may employ. This evaluation relates to the 
statutory preference for selecting a remedial action 
that employs .treatment to reduce the toxicity, 
mobility, or volume of hazardous substances. Aspects 
of this criterion include the amount of waste treated 
or destroyed, the reduction in toxicity, mobility, or 
volume, the irreversibility of the treatment process, 
and the type and quantity of residuals resulting from 
any treatment process. 

Evaluation of alternatives with respect to short-term 
effectiveness takes into account protection of workers 
and the community during the remedial action, 
environmental impacts from implementing the action, 
and the time required to achieve cleanup goals. 

The analysis of implementability deals with the 
technical and administrative feasibility of implementing 
the alternatives as well as the availability of necessary 
goods and services. This criterion includes such 
items as: the ability to construct and operate 
components of the alternatives; the ability to obtain 
services, capacities, equipment, and specialists; the 
ability to monitor the performance and effectiveness 
of technologies; and the ability to obtain necessary 
approvals from other agencies. 

The cost estimates presented in this report are 
order-of-magnitude level estimates. These costs 
are based on a variety of information including quotes 
from suppliers in the area of the site, generic unit 
costs, vendor information, conventional cost 
estimating guides, and prior experience. The 
feasibility study level cost estimates shown have been 
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Figure F-2. Alternative components case example. 

prepared for guidance in project evaluation and 
implementation from the information available at the 
time of the estimate. The actual costs of the project 
will depend on true labor and material costs, actual 
site conditions, competitive market conditions, final 
project scope, the implementation schedule, and 
other variable factors. A significant uncertainty that 
would affect the cost is the actual volumes of 
contaminated soil and ground water. Most of these 
uncertainties would affect all of the costs presented in 
this FS similarly. 

Capital costs include those expenditures required to 
implement a remedial action. Both direct and indirect 
costs are considered in the development of capital 
cost estimates. Direct costs include construction 
costs or expenditures for equipment, labor, and 
materials required to implement a remedial action. 
Indirect costs include those associated with 
engineering, permitting (as required), construction 
management, and other services necessary to carry 
out a remedial action. 

Annual O&M costs, which include operation labor, 
maintenance materials, and labor, energy, and 
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purchased services, have also been determined. The 
estimates include those O&M co~ts that may be 
incurred even after the initial remedial activity is 
complete. The present worth costs have been 
determined for 30 years at a 5 percent discount rate. 

Alternative 1 • No Action 
The no-action alternative provides a baseline for 
comparing other alternatives. Because no remedial 
activities would be implemented with the no-action 
alternative, long-term human health and 
environmental risks for the site essentially would be 
the same as those identified in the baseline risk 
assessment. 

Criteria Assessment 

Alternative 1 provides no control of exposure to the 
contaminated soil and no reduction in risk to human 
health posed through the ground water. It also allows 
for the possible continued migration of the 
contaminant plume and further degradation of the 
ground water. 
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Because no action is being taken, it would not meet 
any applicable or relevant and appropriate 
requirements such as the MCL for TCE. 

This alternative includes no controls for exposure and 
no long-term management measures. All current 
and potential future risks would remain under this 
alternative. 

This alternative provides no reduction in toxicity, 
mobility, or volume of the contaminated soil or ground 
water through treatment. 

There would be no additional risks posed to the 
community, the workers, or the environment as a 
result of this alternative being implemented. 

There are no implementability concerns posed by this 
remedy since no action would be taken. 

The present worth cost and capital cost of Alternative 
1 are estimated to be $0 since there would be no 
action. 

Alternative 2-5: Common Components 

All of the remaining alternatives have four 
components in common (use of institutional controls, 
reconstruction of access road, erection of a fence 
around the site, and ground water monitoring). 
Although the description of these components is not 
repeated in the discussions for each alternative, 
differences in their planned implementation are 
identified where appropriate. 

• Institutional controls: The current owner has 
agreed to allow the state to place a deed 
restriction on the site which would prohibit soil 
excavation and construction of buildings on any 
part of the site still containing hazardous materials 
upon completion of the remedy.' In addition, a 
local ground water well regulation requiring state 
review of all installation plans for ground water 
wells would be used to prohibit the installation of 
drinking water supply wells in contaminated parts 
of the aquifer. 

• Road reconstruction: Some of the road on the 
site (primarily near Area 2) would be restabilized 
and improved to allow construction activities and 
the movement of materials. 

• Fencing: Approximately 1 ,600 feet of fencing 
would be installed around the perimeter of the site 
to restrict public access. Signs warning of the 
presence and potential danger of hazardous 
materials would be posted on the fence to further 
discourage unauthorized access to the site. 

'The legal authority to implement deed restrictions will vary from 
state to state. Therefore, a key factor to consider during the 
evaluation of instiMional controls is whether a particular state 
can actually impose restrictions on specific activities or 
whether their authorities are limited to nonenforceable actions 
such as deed notices. 

• Ground water monitoring: Two new monitoring 
wells would be installed offsite. Analytical results 
from the new wells, some of the existing wells, 
and the residential wells would be used to monitor 
future conditions and to assess the effectiveness 
of the final action. Sampling would be conducted 
quarterly with four replicate samples at each well. 
The samples would be analyzed for volatiles and 
metals and results compared to background 
values using the Student's T -test. If the mean 
value of any compound at any facility boundary 
well is greater than background at the 0.05 
significance level in two successive sampling 
rounds, appropriate investigative and remedial 
action(s) would be initiated as necessary. 

Alternative 2 • Cap and Natural Attenuation 

The primary components of Alternative 2 are capping 
of Areas 1 and 2 and natural attenuation of the 
contaminated ground water. Two caps would be 
installed, a 3-acre cap over Area 1 (lead­
contaminated soil) and a 3-acre cap over Area 2 
(TCE-contaminated soil). The cap would be 
consistent with the State RCRA landfill closure 
requirements. While these requirements are not 
applicable since the action does not involve the 
disposal of any RCRA hazardous waste, certain 
closure requirements have nevertheless been 
determined to be relevant and appropriate to this 
alternative. The State's RCRA requirements are more 
specific and stringent than the Federal requirements, 
which require a cap to have a permeability less than 
or equal to the permeability of natural underlying soil. 
The soil/clay caps would include a 2-foot thick 
compacted clay barrier layer with a permeability not to 
exceed 1 o·7 em/sec, a geonet drainage layer, and a 
cover layer equal to the average frost level 
(approximately 3.5 feet) above the barrier layer. This 
cover layer would include 6 inches of topsoil and 3 
feet of compacted native soil materials. The drainage 
layer and the extra frost protection depth are 
necessary because the rainfall rate would exceed 
surface runoff and evaporation rates, and the average 
frost depth (3.5 feet) is greater than the minimum 2 
feet of cover recommended by U.S. EPA. 

A geonet drainage layer was chosen for this 
alternative since the Hydrologic Evaluation of Landfill 
Performance (HELP) model showed it to be more 
effective than sand in controlling leachate production 
but it is comparable in cost. The HELP model 
predicted a 75 to 80 percent reduction in leachate 
production. Geotextile layers would be laid on either 
side of the geonet drain to prevent clogging. A 
minimum slope of 3 percent would be provided to 
me~t state requirements. To achieve this slope, it is 
esttmated that 4,000 cy of backfill material from 
elsewhere on the site would have to be placed prior 
to cap construction. 

F-5 
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To determine the effect of natural attenuation on the 
contaminated ground water, two assumptions about 
the subsurface have been made. First, despite the 
fractured nature of the bedrock, it has been assumed 
that the subsurface is homogeneous to facilitate the 
evaluation. Second, the potential for reduction in TCE 
concentrations has been assessed using a 
hydrogeologic model. The model took into account 
the fact that the cap would reduce existing leachate 
production by 75 percent. This model predicted that 
the concentration of TCE in the ground water would 
be reduced to a 1 x 10 .. excess cancer risk level 
(280 pg/1) at the edge of the contaminated soil areas 
within 35 years, a 1 x 1 0 .. excess cancer risk level 
(28 pg/1) in 60 _years, and a 1 x 1 0 .. excess cancer 
risk level (2.8 pg/1, approximately equal to the MCL) in 
approximately 100 years. 

An alternate water supply would be included in this 
alternative to provide a safe and reliable source of 
drinking water until levels in the aquifer reached 
acceptable levels. The alternate system would consist 
of two new community wens• installed upgradient of 
the contamination, 1 ,000 to 2,000 feet from the site 
and a water main along the county road to feeder 
pipes for each resident. The required pumping 
capacity is estimated to be 1 00 gpm and the wells 
would provide water for the four residents located 
closest to the site, downgradient of the contaminated 
plume. The well water would be monitored for TCE 
and lead as part of the site-wide monitoring plan on 
a semiannual basis until the MCL levels are met and 
then thereafter consistent with the relevant and 
appropriate aspects of the RCRA post-closure care 
program. 

Criteria Assessment 

Although protective of human health since exposure 
to all contamination would be controlled, Alternative 2 
would allow continued migration of the existing 
contaminated ground water. It would prevent 
exposure to the contaminated soil and would 
minimize further release of contaminants to the 
ground water by limiting future infiltration through the 
cap. 

This alternative would control exposure to the 
contaminated ground water through provision of an 
alternate supply of drinking water and deed 
restrictions until the MCL for TCE is eventually 
reached. The ground water may require up to 100 
years of natural attenuation to reach the chemical­
specific ARAR of 5 pg/1 ·Of TCE at the edge of the 
contaminated soil. Landfill closure requirements are 
not applicable to this alternative since the planned 
actions do not Involve the disposal of any RCRA 

'The actual location of these wells would be determined during 
predesign activities. 

F-6 

hazardous waste; however, certain landfill closure 
requirements have been determined to be relevant 
and appropriate. This alternative would meet the 
RCRA landfill closure requirements by constructing a 
soil/clay cap that meets the State RCRA standards, 
and the guidance specifications that the lead and 
support agencies have agreed are to be considered 
(TBC). 

In order for this alternative to remain effective over 
the long-term, careful maintenance of the alternate 
water supply through monitoring and periodic repair of 
pipes and pumps and careful maintenance of a 
healthy vegetative layer over the caps would be 
required. Any erosional damage of the caps would 
have to be repaired. Failure to address reduction in 
the cap's impermeability could result in increased 
leachate production, subsequent ground water 
contamination, and the potential for direct contact 
with the contaminated soil. Because the contaminated 
soil would remain onsite and because the ground 
water may remain contaminated above health-based 
levels for 100 years, long-term monitoring, 
maintenance, and control would be required under 
this alternative. An alternate water supply and 
institutional controls would be used to limit risk to 
present and potential future users of the 
contaminated ground water. The institutional controls 
would only be effective with a high degree of certainty 
in the short term, not over the long term; once all 
design and construction activities are complete. The 
local municipality cannot ensure the enforceability of 
the local water use regulation beyond a few years. 
Because this alternative would leave hazardous 
substances onsite, a review would be conducted at 
least every 5 years to ensure that the remedy 
continues to provide adequate protection of human 
health and the environment in accordance with 
CERCLA 121 (c). 

This alternative would provide no reduction in the 
toxicity, mobility, or volume of the contaminated soil 
or ground water through treatment. The 20,000 cy of 
TeE-contaminated soil and 25,000 cy of lead­
contaminated soil would remain onsite. 

Within an estimated 6 months of beginning 
construction, the caps and the alternate water supply 
would be installed preventing direct exposure and 
reducing ground water contaminant migration. 
Provision of the alternate water supply would alleviate 
the risk from ingestion of contaminated ground water. 
The potential for a slight, temporary increase of risk 
to the community (and workers) due to particulate 
emissions during construction of the caps would be 
controlled through the use of dust control 
technologies (e.g., water or foam sprays). 

No special techniques, materials, permits, or labor 
would be required to construct either the wells or 
caps. The native soil and clay are available locally, 
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within 20 miles of the site. About 50,000 cy of soil 
and clay would be needed to construct the caps. The 
action could be enhanced by enlarging the caps if 
more contamination were discovered and by 
expanding the alternate water supply if more residents 
were affected than originally estimated. 

The 30-year present worth cost of this alternative is 
estimated to be $4,800,000, with a capital cost of 
$4,200,000 and an annual O&M cost of $60,000. 
The capital cost is primarily for the installation of the 
caps. The annual O&M costs are primarily for the 
ground water monitoring program and for maintaining 
the caps. 

Alternative 3 - In Situ Soil Vapor Extraction, Cap, 
Ground Water Pump and Treat 
This alternative consists of capping Area 1 (lead­
contaminated soil) with the same soil/clay cap as 
described in Alternative 2 (2 feet of clay underlying a 
surface drainage layer and 3.5 feet of soil), using in 
situ vapor extraction to treat the TeE-contaminated 
soil in Area 2, extracting the ground water, and 
treating it onsite through an air stripping system and 
discharging it to a tributary of North Creek. 

The soil vapor extraction technology involves 
collection of soil vapor from the unsaturated zone by 
applying a vacuum at a series of extraction points. 
The vacuum not only draws vapor from the 
unsaturated zone, but also decreases the pressure 
around the soil particles, thereby releasing additional 
volatiles. In addition, due to the pressure differential, 
clean air from the atmosphere enters the soil to 
replace the extracted air. 

Pilot tests conducted during the Rl showed vapor 
extraction to be a feasible and effective technology 
for removing TCE from the soil at this site. It is 
anticipated that the TCE can be removed to 56 ppm 
which is the 1 x 1 0 .. risk level for the direct 
contact exposure route within 3 to 5 years. This 
represents a 99.9 percent reduction in the 
concentration. To provide flexibility of operation, the 
contaminated area would be divided into two discrete 
areas, each with its own vapor extraction system. The 
major components of each vapor extraction system 
would include: 20 extraction wells, the necessary 
piping and valves, and a positive displacement blower 
(vacuum pump). The air discharged would be sent 
through two activated carbon units and the carbon 
would be regenerated for reuse. 

Because the evacuation and collection of volatiles 
would be through a vacuum system, volatile 
contaminants would be controlled as a single point 
emission. The potential for fugitive losses of air 
contaminants would be minimal. 

A ground water extraction scenario consisting of five 
wells at a combined pumping rate of 300 gpm was 
selected after a series of numerical simulations with a 
variety of well arrangements. This arrangement was 
found to provide more rapid restoration of the shallow 
aquifer than other arrangements evaluated (see 
Chapter # of the FS). The three onsite extraction 
wells would be located within the TCE plume but 
downgradient of its center. They would reverse the 
natural ground water flow direction offsite 
immediately, so the contaminants would not migrate 
further than their existing location. The residential 
wells should not be contaminated in the future. 
Because it was determined that the pumping rate 
should not depress the ground water table more than 
10 feet, not all of the plume could be captured by the 
onsite wells. Two offsite wells would be used to 
remediate the area of the offsite contaminated 
aquifer. 

The ground water model simulation for this scenario 
assumed that the soil remedial action would include 
treatment of the TCE-contaminated soil to levels 
indicated above, and that the lead-contaminated soil 
would be capped. The simulation indicated that the 
shallow aquifer could be restored to 5 mg/1 (MCL) in 
25 to 40 years. Without soil remediation, from 60 to 
100 years would be required. Monitoring would be 
used to determine when the ground water cleanup 
goal of 5 pg/1 had been reached at the boundaries of 
the waste management area and to evaluate the 
effectiveness of the alternative. 

To treat the extracted ground water, an air stripper 
would be constructed on the site. The air stripper 
would be a counter-current packed tower, where air 
enters at the bottom and exhausts at the top while the 
ground water flows down through the media. The air 
stripper would be approximately 45 feet tall and 4 feet 
in diameter and would be designed to meet the 
performance goal of 5 mg/1 TCE concentrations. The 
exhaust air would be discharged through carbon beds 
to collect the volatiles by adsorption. The carbon 
would be sent offsite for regeneration upon bed 
exhaustion. Because little iron or other metals are in 
the ground water, no pretreatment to prevent fouling 
of the air stripper would be required. 

Upon completion of ground water treatment, the water 
would be discharged offsite to the nearby tributary of 
North Creek. An NPDES permit would be obtained 
before implementation. 

Criteria Assessment 
This alternative would protect both human health and 
the environment. Soil vapor extraction and the cap 
over the contaminated soil would reduce risk to 
human health by direct contact and soil ingestion. 
Ground water extraction and onsite treatment would 
reduce the threat to human health by ingestion of 
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contaminated ground water, and reduce the possibility 
of further environmental degradation. 

This alternative would meet the MCL for TCE. To 
meet action-specific ARARs, the air treatment 
systems for this alternative would be desig~e.d to 
meet State air pollution control standards. Prehmmary 
analysis also indicates that the ground water 
treatment system can be designed to meet State 
NPOES limitations which will result in no 
exceedances of the Water Quality Standards in the 
creek. Because the treatment of the TeE­
contaminated soil would be conducted entirely in situ 
and the TCE is not a listed, RCRA hazardous waste, 
placement of RCRA hazardous waste would not 
occur and the land disposal restrictions would not be 
applicable nor relevant and appropriate. The cap 
constructed over Area 1 would meet the State RCRA 
requirements for landfill closure as under Alternative 
2. 

To provide for long-term effectiveness of this 
alternative, careful maintenance of the controls would 
be needed. As discussed for Alternative 2, the 
alternate water supply and cap would require 
maintenance. Further ground water contamination is 
reduced by removal of TCE through soil vapor 
extraction. Because lead is not expected to migrate 
rapidly, failure of the cap would increase the·potential 
risk through direct contact but pose little or no 
concern for further ground water contamination. 
Human health risks posed by ingestion of ground 
water in the future would be reduced to less than 
5 pgJI I by the pump and treat systems. However, 
because of the fractured nature of the bedrock, the 
ability of the pump and treat system to effectively 
reach the cleanup goal is somewhat uncertain. To 
determine its long-term effectiveness and to lessen 
the uncertainty of reaching cleanup goals, the ground 
water pump and treat systems would be monitored 
under a long-term program. Necessary modifications 
to either system would be made based on monitoring 
results. The area treated by soil vapor extraction 
would not require any additional maintenance or 
monitoring upon completion of the technology. This 
alternative also would require a 5-year review. 

Vapor extraction is an irreversible treatment process 
that would reduce the toxicity of contaminated soil by 
removing over 99.9 percent of TCE from 20,000 cy of 
soil. The TCE would be collected on carbon.5The air 
stripper would also reduce the toxicity and mobility of 
TCE in the ground water. Contaminants in the air 
stream would be collected on carbon and destroyed 
during regeneration making this ground water 
treatment component irreversible. This alternative 
would leave 25,000 cy of untreated lead-

'TCE would be destroyed by Incineration when the carbon is 
regenerated. 

contaminated soil onsite under a soil/clay cap. This 
alternative meets the statutory preference for using 
treatment as a principal element since the principal 
threats are addressed through treatment. 

During operation of the vapor extraction system, the 
contaminated soil would remain uncovered, although 
the fence to be installed around the site would 
discourage trespassers and limit potential exposure. 
Although unlikely, the possibility of a small additional 
risk through inhalation to the community would exist if 
the extracted air collection system were to fail. As 
with the soil vapor extraction system, there is the 
slight additional risk of failure of the air collection 
system on the air stripper. Safety techniques 
including monitoring the equipment would be used to 
minimize any failures of the components. Once the 
extraction and treatment systems are installed, the 
contaminant plume would begin to recede from its 
current position. Between 25 and 40 years would be 
required to reach ground water remediation goals, 
and 3 to 5 years of soil vapor extraction would be 
required to reach soil remediation goals. 

This alternative involves the use of proven 
technologies. The cap requires 25,000 cy of soil and 
clay to be brought to the site, placed, and graded to 
construct the cap. The onsite air stripper and both 
gaseous carbon adsorption systems require available 
equipment. Operation of the alternative would require 
frequent monitoring of the ground water and the air to 
assess the effectiveness of the soil vapor extraction 
and ground water extraction and treatment systems. 
Controlling operating conditions would be necessary 
to improve the effectiveness of these systems. Soil 
vapor extraction uses reliable equipment. Engineering 
judgment would be required during operation to 
determine the operating parameters of the alternative, 
such as air flow rate in the air stripper, the blower 
speed in the vapor extraction system, and TCE in the 
exhaust gas. All of the components could be 
expanded if additional contamination were discovered. 
The 30-year present worth cost is estimated to be 
$7,300,000 with a projected $3,300,000 for capital 
expenditures and $440,000 for year 1 annual O&M 
costs. The most expensive item is the soil/clay cap 
followed by the ground water treatment system. The 
O&M costs would cover operating the soil and ground 
water treatment systems from year 1 to 5. After year 
5 the O&M costs would drop to approximately 
$200,000 to continue ground water treatment and 
monitoring. 

Alternative 4 • In Situ Soil Vapor Extraction, In 
Situ Soil Fixation, Cap, and Ground Water Pump 
and Treat 

This alternative includes in situ soil vapor extraction of 
TCE-contaminated soil (Area 2), in situ soil fixation 
of lead-contaminated soil (Area 1 ), cap (Area 1 ), and 
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ground water pump and treat components of 
Alternative 3. 

The moisture content of the soil has been determined 
to be approximately 50 percent under worst case 
conditions. Using this information and results from 
vendor tests, it has been determined that a minimum 
dose of one part solidification reagent to two parts soil 
is required for migration control of lead. Testing has 
shown that the optimum solidification reagent mixture 
would consist of approximately 50 percent fly ash and 
50 percent kiln dust. Thus, approximately 7,000 tons 
each of fly ash and cement kiln dust would be 
required. The reagents would be added in situ with a 
backhoe. As one area of the soil is fixed, the 
equipment could be moved onto the fixed soil to 
blend the next section. It is anticipated that the soil 
volume would expand approximately 20 percent due 
to the fixation process. This additional volume would 
be used to achieve the needed slope for the cap. An 
ReRA soil/clay cap placed over the solidified material 
is necessary to prevent infiltration and additional 
hydraulic stress on the fixed soil. It is estimated that 
the fixation would reduce lead migration by 40 
percent and that the fixed soil would pass the EPTox 
levels for lead. 

Criteria Assessment 

This alternative would protect human health and the 
environment. This alternative protects against direct 
contact with contaminated soil and further ground 
water degradation by treating part of the soil and 
fixing and capping the remaining soil. It protects 
against ingestion of contaminated ground water by 
collecting and treating the affected aquifer to health­
based levels. 

This alternative meets the MeL for TeE and action­
specific ARARs such as air and water discharge 
limits. As with Alternative 3, the land disposal 
restrictions are not an ARAR for this alternative since 
placement does not occur. The cap would meet State 
ReRA requirements for landfill closure. 

The long-term effectiveness of this alternative would 
be enhanced by the application of treatment 
technologies that reduce the inherent hazards posed 
by the sources; all of the contaminated soil would be 
treated or immobilized by fixation and the 
contaminated ground water would also be extracted 
and treated. Even in the unlikely event of cap failure 
in Area 1, the fixed soil would pose little if any risk of 
ground water contamination. The potential for cap 
failure would be minimized through the maintenance 
program. This alternative would also require a 5-year 
review. 

Soil vapor extraction and air stripping with gaseous 
carbon adsorption are irreversible. Soil fixation would 
reduce the mobility of lead by about 40 percent but 

would increase the volume of contaminated soil from 
25,000 cy to about 30,000 cy. Although this 
technology is not completely irreversible, the 
possibility exists that the contaminants could regain 
some mobility should the cap fail. However, the risk 
would be small. The residual soil remaining following 
treatment would not pose a risk to human health or 
the environment. This alternative satisfies the 
statutory preference for using treatment as a principal 
element since it addresses principal threats posed by 
the site through treatment. 

During the vapor extraction process, the 
contaminated soil would be uncovered and the 
potential exists for contaminant release into the air 
(although the risk would be small due to the control 
system that would be used). In situ soil fixation would 
release some particulate matter into the atmosphere. 
However, the fixation process would require only a 
few months for implementation, lessening the 
likelihood of any potential risk. Dust control methods 
would be used to limit the release of particulate 
matter. 

lmplementability information for the soil vapor 
extraction system, the cap, and the ground water 
pump and treat systems to be used for this 
evaluation, is provided under Alternative 3. As for the 
additional fixation process, vendors needed to fix the 
soil are readily available. The necessary reagents are 
available within 50 miles of the site. All of the 
components could be expanded if additional 
contamination was discovered. 

The 30-year present worth cost of this alternative is 
estimated to be $10,200,000. The primary cost items 
are the cap, the ground water treatment system, and 
the soil fixation of Area 2. The capital cost is 
estimated to be $6,200,000, with an annual O&M 
cost of $480,000 for the first 5 years. After year 5, 
the O&M costs would decrease to $200,000 for 
ground water treatment and monitoring. 

Alternative 5 • Incineration, In Situ Soil Fixation, 
Ground Water Pump and Treat 

This alternative contains components of Alternatives 3 
and 4 but introduces a thermal destruction 
component to address the TeE-contaminated soil. 
The lead-contaminated soil in Area 1 would be fixed 
and covered with a soil/clay cap, as described in 
Alternative 4. The ground water would be addressed 
through pumping and treating, via an air stripper, as 
described in Alternatives 3 and 4. The TeE­
contaminated soil in Area 2 would be excavated and 
treated onsite by a thermal destruction unit. 

For the purposes of this analysis, the thermal 
destruction unit is assumed to be a rotary kiln unit. 
The specific type of incineration would be determined 
in the Remedial Design phase after competitive 
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bidding has taken place. The incinerator would be 
mobilized, operated, and closed according to the 
specific requirements found in RCRA, Subpart 0 (40 
CFR 264.340). The substantive requirements of the 
permitting process, though not applicable because the 
action does not involve RCRA-regulated hazardous 
waste, have been determined to be relevant and 
appropriate. A discussion of the ARARs associated 
with the remediation of Area 1 and the ground water 
can be found under Alternative 4. 

It is estimated that approximately 20,000 cy of 
contaminated soil would need to be excavated and 
treated. The risk from the remaining soil would not 
exceed 1 x 1 0"' excess cancer risk level as soil 
containing TCE at concentrations greater than 56 
ppm would be excavated. There are still some 
uncertainties with this volume estimate so it would be 
necessary to sample during excavation to determine 
when sufficient material has been removed. 

Incineration of soils contaminated with organic 
compounds is a proven technology. Conservative 
estimates about the organic and moisture contents 
were made to develop the incineration component. 
The incinerator would be operated continuously (24 
hours/day, 365 days/year) in order to reduce the 
thermal stress on the refractory, although some down 
time would be required (20 percent) for regular 
maintenance. Due to the need to maintain continuous 
operation, a waste pile for the purpose of temporary 
storage would be constructed in accordance with the 
relevant and appropriate requirements of RCRA (40 
CFR 264.251) which requires a liner and leachate 
collection system. This storage would ensure 
operation during periods of poor weather when 
excavation may not be possible. 

The incinerator would operate at a feed rate of 3.5 
tons/hr. At this feed rate and assuming that about 
20,000 cy of material would be excavated, more than 
1 year would be required for incineration. About 30 
gallons/hr of fuel oil would be required to run the 
incinerator. It is assumed that the incinerator would 
be operated to achieve 99.8 percent TCE removal 
from the soil and a destruction efficiency as required 
by RCRA. Specific operating practices to meet the 
performance objectives, including 99.99 percent 
destruction of stack emissions as dictated by Subpart 
0 of RCRA, would be determined through a trial bum 
at the site after installation of the incinerator. Other 
performance standards include hydrogen chloride 
emissions not to exceed 1.8 kg/hr and particulate 
matter emissions of less than 0.08 grains per day 
standard cubic foot. 

The facility would use a dry scrubber system for 
emission control, which would almost eliminate the 
need for wastewater treatment. Any water from 
emission control and from decontamination 
procedures would be treated in the onsite ground 

water treatment system. The residual soil and 
collected ash is assumed to be nonhazardous and 
can be disposed of in a solid waste disposal facility in 
compliance with Subtitle D of RCRA. In the event that 
they cannot be delisted due to the presence of 
metals, either residuals will be managed as part of the 
closure of Area 2 (lead-contaminated soil). 

Criteria Assessment 
This alternative would be protective of human health 
and the environment. The contaminated ground water 
would be collected and treated, reducing further the 
threat of ingesting contaminated ground water. The 
risk from ingesting ground water would be lowered to 
less than 1 x 1 o·•. The direct contact risk would be 
reduced by fixing soil exceeding 200 pglkg lead and 
incinerating TeE-contaminated soil with an excess 
cancer risk level greater than 1 x 1 0"'. 

Although this alternative would involve the excavation 
and placement of waste, thus making the land 
disposal restrictions a potential ARAR, TeE­
contaminated soil at this site is not an RCRA 
hazardous waste and therefore these requirements 
would not be applicable. The U.S. EPA is undertaking 
an LOR rulemaking that will specifically apply to soil 
and debris. Until that rulemaking is completed, the 
CERCLA program will not consider the land disposal 
restrictions to be relevant and appropriate to soil and 
debris that does not contain RCRA-restricted 
wastes. 

The long-term effectiveness of this alternative is 
enhanced by the destruction of about half of the 
contaminated soil by thermal destruction and 
reduction in the mobility of contaminants in the other 
half through fixation. The ground water pump and 
treat component is also effective but would require 
long-term management or monitoring and 
maintenance. The area where soil is removed for 
incineration would not require long-term monitoring 
whereas the contaminated soil that is fixed would 
remain under a cap and would require long-term 
monitoring and maintenance. This alternative could be 
enhanced to effectively control greater areas of 
contamination or different contaminants (i.e., possible 
metals in Area 2). Because the fixed soil will remain 
onsite, this alternative would require a 5-year review. 

This alternative reduces the toxicity, mobility, and 
volume of soil contaminants by incineration. 
Incineration would destroy an estimated 99.8 percent 
of the hazardous constituents present in the soil of 
Area 2, based on previous experience with this 
technology at other sites. Approximately 18,000 cy of 
treated soil that would pose minimal risk to human 
health or the environment would be disposed offsite 
in the local municipal landfill. Approximately 30,000 cy 
of soil in Area 1 would remain although the mobility of 
the lead would be reduced by approximately 40 
percent through fixation. Virtually no risk from this soil 
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would exist as long as the cap is properly maintained 
to control exposure. Ninety-six percent of the 
contaminants in the ground water would be removed 
and eventually destroyed as discussed under 
Alternatives 3 and 4. This alternative meets the 
statutory preference for using treatment as a principal 
element since it addresses the principal threats posed 
by the site through treatment. 

Fixation would require approximately 6 months to 
complete and would potentially release particulate 
matter into the air. Excavation and incineration would 
require approximately a year and may release 
volatiles into the air. The minor risks from both 
situations to both workers and the community would 
be temporary. Air monitoring and foam covers would 
be used to further minimize the likelihood of risk. The 
additional risk to workers through operating an 
Incinerator (because of the complexity of the 
equipment and the high operational temperatures) 
would be mitigated through the proper use of safety 
protocols, proper drainage controls, and restrictions 
on access to contaminated areas. Although emissions 
from the incinerator would comply with all air quality 
regulations, potential accidental releases could 
temporarily affect air quality in the vicinity of the site. 

This alternative is inherently difficult to implement due 
to the incineration component. Operation of an 
incinerator is mechanically complex and has stringent 
monitoring requirements to provide proper . 
performance. Consequently, the incinerator and 
associated facilities require highly trained staff and a 
substantial amount of attention. In addition, it may be 
necessary to postpone the implementation until an 
available mobile incinerator can be found. If metal 
concentrations in the soil are very high, incineration 
would not be used and the soil would be fixed along 
with the soil in Area 1 . 

It has been estimated that the present worth cost for 
this alternative would be $16,000,000, primarily 
because of the incineration component. The capital 
cost would be $13,000,000 and the first year annual 
O&M is estimated at $1,200,000 with most of the 
cost as a result of operating the incinerator. 
Subsequent year O&M costs would be about 
$200,000 since only the ground water treatment and 
monitoring systems would be operating. 

Table F-1 summarizes the above discussion. 

Comparative Analysis 

In the following analysis, the alternatives are 
evaluated in relation to one another for each of the 
evaluation criteria.'The purpose of this analysis is to 

• State and community acceptance will be addressed in the 
ROD following comments on the RI/FS report and the 
proposed plan. 

identify the relative advantages and disadvantages of 
each alternative. 

Overall Protection of Human Health and the 
Environment 

All of the alternatives, except Alternative 1 (no action), 
provide adequate protection of human health and the 
environment. Risk through direct contact and ground 
water ingestion are reduced to cancer risk levels less 
than 1 x 10""through each pathway. Alternatives 3, 
4, and 5 prevent further migration of the contaminated 
ground water by extracting and treating the plume to 
health-based ARAR levels. 

Alternative 2 achieves protection by preventing 
exposure through capping and natural attenuation of 
the contaminated ground water. Alternative 3 
combines treatment to reduce the risk from the 
TCE-contaminated soil and ground water and 
capping of the lead area. Alternatives 4 and 5 reduce 
risks posed by all portions of the site through 
treatment. 

There is some uncertainty about the potential 
presence of metals in the TCE-contaminated soil of 
Area 2. If metal concentrations of concern are 
present, only Alternatives 2 and 5 would protect 
against direct contact and further ground-water 
contamination through a cap and incineration, 
respectively. Incineration of metal-contaminated soil 
may result in a hazardous waste residue which would 
have to be disposed of in a hazardous waste landfill. 
Alternatives 3 and 4 rely on vapor extraction to 
remedy the soil in Area 2. Soil vapor extraction would 
not lower risks from metals to human health or the 
environment. 

Compliance with ARARs 

The evaluation of the ability of the alternatives to 
comply with ARARs included a review of chemical­
specific and action-specific ARARs that was 
presented earlier in the report. There are no known 
location-specific ARARs for this site. All alternatives 
will meet all of their respective ARARs except the 
no-action alternative. 

Long-Term Effectiveness and Permanence 

Alternatives 4 and 5 afford the highest degrees of 
long-term effectiveness and permanence because 
both alternatives use treatment or fixation 
technologies to reduce hazards posed by all known 
wastes at the site. While some contaminated soil 
would remain after implementation of both 
alternatives, it would be fixed to reduce mobility. 
These two alternatives differ only in the technology 
used to treat the TCE-Iaden soil. Although 
incineration would destroy more TCE than soil vapor 
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extraction, both alternatives reduce risks posed by the 
waste to a 1 x 1 0 .. cancer risk levels through both 
the ground water and soil pathways. 

Alternatives 4 and 5 would rely on a soil/clay cap to 
control infiltration, a reliable technology if properly 
maintained. In addition, Alternative 5 would also 
employ a solid waste landfill to manage the residue 
from incineration. Upon completion, some long-term 
maintenance of the cap and ground water monitoring 
would be required for both alternatives until the 
alternative has met the health-based cleanup goals 
for ground water, at which point the monitoring can 
be discontinued. These alternatives would have 
almost no long-term reliance on institutional 
controls. 

Alternative 3 eliminates the risk of exposure at the 
site to the same levels as Alternatives 4 and 5 in the 
short-term; however, it relies solely upon a cap for 
controlling the waste remaining in Area 1. Although 
capping is an effective and accepted approach for 
reducing risk from direct contact with wastes, it is 
less reliable in the long-term than treatment to 
remove or fix contaminants in soil since the inherent 
hazard of the lead would remain. Since a potential for 
cap failure, however small, would exist, the long­
term effectiveness of Alternative 3 would not be as 
reliable as Alternatives 4 and 5. Long-term 
management requirements for Alternative 3 are 
similar as those of Alternative 4 or 5; operation of the 
ground water pump and treat systems would be 
required for 25 to 40 years. However, the capped 
area under Alternative 3 is greater in size than the 
capped areas under Alternatives 4 and 5. 

Alternative 2 leaves all of the contaminated waste at 
the site and relies solely upon a cap and institutional 
controls to prevent exposure. Although the alternate 
water supply lowers the risk of ingesting 
contaminated ground water from existing wells, the 
local municipality estimates that the existing 
regulations to be used as institutional controls would 
not be effective with a high degree of certainty for 
more than 5 to 1 0 years in preventing the installation 
of new wells and the ingestion of contaminated 
ground water. 

Alternative 2 also has long-term ground water 
monitoring and cap maintenance requirements 
(mowing, revegetation, cap repair) which are more 
critical for the effectiveness of this alternative since all 
of the waste (without any type of treatment to reduce 
their mobility, toxicity, or volume) remains at the site 
under the caps. Failure to detect a problem with the 
cap may result in direct contact with the contaminated 
soil and further degradation of the ground water 
through leachate production. Monitoring will continue 
until the health-based cleanup goals are met. A 5-

year review would be necessary to verify that the 
remedy remains protective. 

Reduction of Toxicity, Mobility, or Volume 
Through Treatment 

Alternatives 4 and 5 use treatment or fixation 
technologies to reduce the inherent hazards posed by 
all known waste at the site. Both of these alternatives 
would either treat, fix, or excavate and incinerate all 
soil posing more than a 1 x 1 0 .. excess cancer risk 
level by Ingestion. Both alternatives treat the ground 
water and then treat the contaminated air stream from 
the air stripper with GAC. Regeneration of the GAC 
ultimately destroys the ICE. The soil vapor extraction 
system also contains GAC gaseous treatment. Both 
alternatives also fix the soil contaminated with lead, 
reducing the mobility of the lead by an estimated 40 
percent. Neither alternative completely treats all of the 
soil at the site. Both alternatives produce 30,000 cy of 
fixed soil, and 18,000 to 20,000 cy of treated soil. 
Under Alternative 5, 18,000 cy of soil (with 99.8 
percent of the TCE destroyed) would remain. Under 
Alternative 4, 20,000 cy of soil (with 99.9 percent of 
the TCE removed and ultimately destroyed) would 
remain. These two alternatives would satisfy the 
statutory preference for treatment as a principal 
element. 

Alternative 3 treats the principal threats posed by the 
soil and the ground water and thus also satisfies the 
statutory preference for treatment as a principal 
element. Approximately 25,000 cy of lead­
contaminated soil would remain untreated onslte. 
However, the mobility of this lead is very low. 
Alternative 3 reduces the toxicity of 20,000 cy of 
TCE-contaminated soil by using soil vapor extraction 
at Area 1. Alternative 3 also reduces the volume and 
toxicity of contaminated ground water. 

Alternative 2 uses no treatment technologies. All of 
the contaminated soil, controlled by a cap, and all of 
the contaminated ground water would remain, 
although the contaminants in the groundwater will 
naturally attenuate. 

Short-Term Effectiveness 

Alternative 2 is anticipated to have the greatest 
short-term effectiveness. Alternative 2 presents the 
least ;amount of risk to workers, the community, and 
the environment. Some particulate emissions from 
cap installation is anticipated during implementation; 
however, dust control methods should reduce this 
risk. The other alternatives could release volatiles 
during excavation activities or soil vapor extraction. 
These emissions may be more difficult to control. 

The time required to achieve short-term protection 
would be shorter than for any other alternative. It is 
anticipated that only 6 months would be required to 
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Soli lnvattan u... In rlllk. s- re• tact rhll and 11011 In- r~ direct c:antac:tl extr~Llon reduce direc-t tlon re4l!C'I! direct con-

duc:Uon 111 ac:wN to r.:•;n.r~:~fi~o .... aoll lnqpstlon rl~- lo contacl/aoll lft91!atlae tact/aoll luqpaliDD.Eillll 
rlak thrauth c.-. leN tllan l • 10 • rl!l to leas than 1 a to 1eaa t.._, I " Ill • 

10 • 

- r.r-'lt•voter ... redllo:U• In ,.lalt. Protects •valnsl ••tat- Re~ rla"to h:~<P liee AltematlYe J. s.. .. Altemattwe ]. 
fnqe.tlan for lng rJak hr pra.tdlnv liiMI I x 10 t.y ru-P 
.l!:lllaUt09 IIHra ., alternate valt:l and trwt • 

aupplr. 

- c:c-4-water • ~1011 Ia rlak. Jnetltut 1-1 CDIIlrol• Reduces ria" to less Sea AltH11Athe J. Sea Allematlwa l. •••U• ror proy Ide protectloa than I X 10- b)' pup 
1'\tture Uun apl1111t rlllll frc. .,., ti'Ht. 

vaouact-.ater tnve•tlan. 

bwlr-ntal •n--u....,coo- Continued cnnt .. lnatlon ContliiiM"' c.-t•lnatiCD Coatl.nueel CIDtlU.IHtl .. C011tllllti!CI COIIlUIMtlCih 
Protect J.oto t•lnalloa el tile Ia curtailed llr use of Ia curtailed b)' 11011 Ia curtailed br aoll Ia wrtaUed b)' aoll 

9..-.d water. cap. Continued alvra- wapor e.tracU111t ant'J br wapoi' extrlletl...,, 10011 rsuuan and lnc:lnera-
Uan of mnt .. lnated cap. "ltrau .... or -- flaaUCIIt, lllld Clip. Uon. lllvr•t '"" of con• 
qroundaater Ia t .. lnated grouad water "lvraU• of cvnt•J· taalnated qrounctwater 

"T1 aUOIH!d, Ia curtalled br 1"11111 nat..S vrOUDd water Ia Ia curtailed b)' 1"11111 
• aad treat. c:urtelled br puap and and treat, .... treat • 

Co) 
I:'CIII'LIAHCI: 111111 ARAlia 

Chealcal-&peclflc Don not aeet vrouad- ..,.lei -t IICLa at tile -Jd aeet IICII at the See Atternathe l. !lee AltemaUn J. 
ARAlia nter atalldu'Cia p.,.t -t• "-CCarr In ower w""t'" IIOUitelllrr ln lS-40 

th dta llowtdarp. 50, ..... r••n. 

Lac:atlan•&peclflc: IIDl nii!Yant. Dlere · See Altemath• 1. Sora Attemetl we J • ee. AI taruathe 1. lie• AJiemathe 1. 
Allllll8 are no Jocaunn-

apeclflc AIIAJI. 

kti-Speelflc: AIUI ... .,_ldaot -t ur tllll -t IICM lend- llcNJd -t IICIIA l•d- lfould -l air ........ llouJd ... t ravutatlona 
IIIIUit alnce tMI'l' will fill clonre rill c:lORre require• atanclarda fraa air atrlp- conc:ernlt19 lnc:ln.raUon 
.. no ~u .... requJr-nts • tlll!hla. lfouldal• pen •d wapnr •xtraclloa Mid Ill' atriJ'I1If19. 

aeet air retea!K' arstea. lloulel -t Nni£S lfoulel llf'C•t NI'Dt:s 
atllftda~cls t raa the nqul~nu. lloald requtr ... nts. llfiUICI 
... .,.. .. eatrac:Uon -t IICIIA lMdUll -t RCJUI JanciUll .,.t .... ......... ...,t cloltllnl nqul~ta. closure rn<l\llr.,.enta. 
III'IIUi ... ...,,, ll'ftll!nt a. 

other Crll•rla 11111 Nould all• 1119HUoa Protec:ta aqalnat "'!1. s- An ..... u ... 2. See Altemetlwe z. See AJlPmatlv• 2. 
Ollldanw ., , .. -..~ qter ueeecl• laveKIIon to 1 • tn ' ::X I a 10 • IIDitld Jewel ancl vr-.1-v"~lr 

,..teet ..... t l'b IIM)eall• at 1 a 10 
leftla ...... 2011 111/llt Jewel. C~~nr• •U wJtb 
... u. "' .-we 200 -v/llt • 
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Criteria 
Jlltll!'matlwe 

Ho Action 

LONii-ftllt Erra:TIVDIF.SS AND Pr.IIWIDIC! 

lla9Rltude or Aestdlllll ...... 
- Direct Contact I 

SoU lft9Utlllll 

- Gr<MICI-tralP.r 
IIIIJII!'Bllott fill' 
f)llstliiCJ Usll!'rs 

- Gr-.1-t~ater 
ravuu• tor 
Munu..n 

Mequec:y MKI 
~~eueuur "' 
C•tnla 

IIH!cJ for 5-Yur 
lin lew 

Sollrce •• IIDt IINII ,.....o. Drtat1119 rtat 
wlJl nNID. 

r.tanr rlsll vnatll!'r aa 
plu.e •lvrat .. to resi­
dents. Eventually 
netaral attMiuatlon and 
dlllrtlon MJ clec:r­
rllk. Rt11t •t.,..utc:ut 
for .a.ovt 100 pen. 

Risk vnater a .. - of 
CIDitt•loaatloo loc:rMNa. 
Evll!'lltuallr oaatwal 
attenuation -.11 dlbtlon 
.. , ~ risk. Rlsll 
alljlll flcant for about 
100 JHI'Sa 

11o Clllllrols ower 
..-talav cottta.lnaUon. * .. uetlltr. 

llwln would be required 
to ensura ldequate 
protec:Uan of INMn 
lleeltll and the envlron­
•nt le Mlntalnwd. 

tlble F-1 IContlnuo••ll 

AJlemaUve 2 
C.p, Natural 

AttenuatlCIII 

lllalt el l•loaat.ed u 10119 
u cap Ia •lntalned. 
Because -rat Is only 
C'lllllai...S, 1-rent 
llazard of waste 

~···· 
Risk ellaiiNited br rra· 
Yllllnv alll!mat• vatr.r 
nppiJ. SoDI! rlsk -111 
r••ln for fter 1110 
reus If the vroand 
Rter Ia ulll!d. 

Iaatltutl-1 c:ot~trola 
wed to c:ontroJ oae of 
CODtHIMtt!d qraalltl 
Hler. · Ulaauthorlaed 
•• of 9..-.d water 
voulcJ resvJt In 
Increased rut. 

Rlslt to trOUIIII water 
cantrollell by alt•mate 
Hter ""''PIJ -.11 l•U­
tatl-1 c:antrols. 
SoU/clay cap c:antrola 
Cllllltulaated soli. Cap 
etrec:Un for Atwa 2 
nen If •tala a .. 
pn""t. Jnatltatloaal 
eontrols aN l1DltAd In 
effacttv-••· 

Jlltllel Utr or cap c.a 
be ldgll tr Mlntalllld. 
lnsUtatl-1 cootrot. 
to cantrol IIIII!' nf 
9ro111CJ nter ao' very 
r.Uable. 

See Alternative 1. 
'l'CE Ulll leall soU -ld 
reMln -ue. 

Alterr .. tlvll!' 3 
rn-eltu Soli Vapor Dr­
tracUoa, Cap, l'lround• 
water I'IIIIJ! and 'J!!!L 

lllsk ll!'llDIMted tbraugll 
nror extraction ead 
cep. s- lallerent 
llaoenJ ..-las 111 the 
JHCI •terlal under tile 
cap. llbll: fi'Oit lead 
nuld ..,,, oc:aar lf 
the CIJI were cJc!str..,.cl. 

Risk eUaln.ted bJ 
... trectlng 9[gund vatu 
eJtCf!ftdlrog to cancer 
rhl< ,.......... sare 
drtnlllng tratelt achlew...S 
In 25-to rears with 
source control. 

Rlsll ellalnelPd toy 
extracttnv ~ water 
••ceedl119 Jn CIM'IIIr 
rhk leYCI•. sara 
llrlnkl119 vel.er ll<'hll!wed 
111 25-•o ,...ra with 
aouroe aont rol. 

51111/cJey cap eontrnls 
r@Salnlng coat .. lnatell 
soU In Area 1. llould 
nt!ell ..sctlt lonel con­
hob for Area 2 If 
~~PteJs are pre...,t 
since soU wepor extrac­
tion would not ..-e 
•tela. Grouncllreter ,. •• 
tractlan coatrols coa­
t.lneted groundwater. 
Botb are adequate. 

JlltlleJiltJ of vapor 
extraction ldgll beeallee 
no long-teN 0111 •• re­
qulrell. CliP nlllble 
tr Mlntelnell. GrOIIDCI• 
water puap eiKI treat 11 
reliable. 

See Alter1111Uve 1. 
Leed-eontaalneted soli 
would nMln onslte. 

Altenoatlvl! • 
In·allu Soli Vapor Dr• 
tractlCIII, In-alta 51111 
FlxeUon, Cap, f".round• 
water Pl!!p Uld TrNt 

8Ugllt cbence of 
futura rlall fr .. fhed 
lead-c:aatulneted 
11011. 

S.e Alternative 3. 

Soe Alternetlv• 3. 

See lllten~~Uve 3. 

hUabllllJ' or n .. uon 
wltll cep 111911, u ere 
vapor ext recti oa aad 
ground•fttel' JU1P uti 
t.net. 

See Alternetlve 1. 
Ft•ed lead residual• 
VDIIId r ... la an•lte. 

AllPn..,rtwe !I 
Jn-sllu SoU 

Fballon, cap, 
Jactneretlcon, f".rouncJ­
nter l'lollp and Tr~t 

See Altematl ve •. 

See Alh•rnall we 3. 

Stanu to Alt«>riNitlwC! 3. 
r~~etnerator -~~~ dJ6posed 
In Wlllcl""l landfill. If 
•tala are pr ... ••nt In 
Aree l, IIK"Int!rator aslt 
-ld 1te dtsroHd In RCRA 
landfill. 

lnclftl!ret hm wery reu­
ebl• becllllse Mterlal Ia 
de•trorell. Fixation 
vltb cap end 9round­
veter PUIIP and treat ere 
rallable. 

See Alternative 1. 
Fhell ll!ad resll\rals 
would re .. tn onslte. 
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Crtterle 
Alt.matln 1 

No Act.IOD 

II!DIJCTJOf OF TOJIICJTY, IIOIIILJTY I OR VOUIII! '1'111100011 TREA'IIIDrf 

,._..t O.abored or 
TrO!ated 

IIPducU• of Toxlrltr, 
llobllltr, or Yol-

frrewaraJble treat.nt 

'l')'pe and ()Hfltttr of 
ResldHie .._ln1DCJ 
Alter Tr-t-t 

Slstutorp l'refereiiCI! 
Far Trnt .... t 

Sllllld'-TEIIII t;Fru:T 1 'tDifSS 

c-ltr Protection 

...,rker l'rtti.I!Ctlon 

None. 

Naae. 

Naae. 

None. 

liD raldullle nata. 

Does not ssUsfr. 

Risk to ~ltr not 
lncreaaed by re.edr 
1IIJII-ntatioa, but, 
cont .. lnated water 
•r reach lM red-
denh vltblD l•J 
rears. 

11o sa.,..utcant risk to 
workers. 

t'llble F-1 IConUDUedl 

Allf'..,..the l 
Cap, Natural 

Attenuation 

None. 

None. 

None. 

None. 

None. 

boPs not sstlar, . 

'l'eaporsrr IIK'reue In 
dust production tbrouvb 
cap Installation. 
Contanlnated aolla 
reaaln ldldbturbed. 

Protection req1d red 
against dernal contact 
and Inhalation of 
contanlnated dual 
durlnq cap 
construct1011. 

Alt.maUwe 3 
ln-dtu SoU Vapor f)c­
t racUon, Cap, GrOIUI4-
water PU!p and Treat 

Vapor extractlm of IOU 
and gr.,_.,ater alr 
stripping. 

99.9\ of volatiles In 
~oll and 96\ wolatJ If's 
In qroundvater re80w~d 
end destroyed bp carbon 
re.,eneratlon. 

llt!duc:fott •al- and 
toxlcllp or CIDflt.­
lnet...S """"""'ater, 
T•lcltr of 11011 caa­
t•taaUaa re"'-'11. 

Vapor eatrecUon an4 
air stl'1PPIOCJ are trre-
werslble with re4"ft"ra-
Uon of carbon used for 
ulr atreu treat-..t. 

No delf'rtable rnldUals 
In Area 2 l'eMin. 
Cart>on fr• qaseou 
lnoat-l l"'!fl'llH!I 
re.,.neratlon. 

SaUsflrn. 

Soil would no .. Jn \IIICIJ"• 

ered durla9 •apor extrac-
Uon for 3·5 r•ars. 
Teooporarr lacreaiM! ln dust 
production durlnv c.p 
lnalallaUon, 

ProtPCllon required 
"9'1lnst derul contact, 
•aper or cluat lnbala-
tlon durlaq CIDflatruc-
tlon and operation of 
\'apor ex tract1110 
erst .. and Blr 
atrtpper. 

Altemau.,. I · 
ln·attu Soil Vapor Ek­
tracU~~t~, In-alta SoU 
FhraUon, Cap, Grouad­
water Pb!p and Treat 

Vapor eatracllon, aoll 
fixation, and v~eter 
alr strlpptnv. 

Sa-. aa Alternattwe l 
plua l5 ,000 cr of con­
taalnated soU ts Uxf'd. 

R~ volu.,. ancJ 
toxlcttr or cont .. l­
nated groundWater. 
toxlcltr of aoll eon­
lMlnatlon In Area 2 
redllced 9n. llobtlttr 
of coat..tnants Ia 
Area l ndllcecJ JO\ 
lihUe nlu• lacrwued 
20\. 

See AI ternathe l. 

No detectllbla rnldullla 
Ia Ana :z r-ln. 
lO,OOO cr of u .. d aoua 
....... Ia -•· 

SatlaUes. 

Staller to Alternathe l. 
rtaatton .. ,. result In 
dust and odor lncl'esae. 

Protection requlre4 
against derul 
contact, vapor, or dual 
lnbalalton durlnq 
conatruct ton and 
operation of •apor 
eatracllaa arsten, 
rtxatlon, aad air 
atrtpper. 

AllematJ•e 5 
la·altu Soll 

Fhatlon, Cap, 
Incineration, Ground­
water PU!p and Trest 

Jnclneratlon, son u .. -
tlon, and Qroundvater 
air strlppiOCJ. 

99.8\ of •olatlles In 
20,000 cr of sol I des· 
troyed and 25,000 c:y of 
cnnt ... ansted soil Is 
Un4. 

Incineration r~s 
•ol- of cont .. anated 
8011 br 20,000 cr and 
reduces toalcttr. 
IIebl Utr af coat1111lnants 
In Ana 1 Is reduced. 
VOluae an~ toalcJtr of 
eontutnated vround 
water ta reduced. 

lnclneretiCIII '" lrre.,.rs­
lble. Air strlppiOCJ wllb 
...,sequent CJBSeous carbon 
treatlll!nl and rageneraUon 
Ia trr .. eralble. 

lncla.rated sou 118,000 
c:rl and fixed •11• 
IJO,OOO crl .....,Ia. 
lllclnented aoll ea)lt!Cte4 
to ba -r.uudolla. 
Caabon frOII 911•­
treat•nt re.atas, re­
qulrlnq re.,.neratlon. 

Satisfies. 

Soli would re .. tn uncov­
arecl durlii<J lncltteratlon 
labout I rear). Dlc-ava­
tlon and fixation would 
rel"""" Gust ud odors 
to the at-pheH. 

Pa-ntectlon requlro.c! 
aqalnst do•r01al contact 
and 1abalel ton of vol• 
atll~s end particulate!' 
as a renlt of eaca•a­
tton, flalnq, and 
tnclnereunv TCE 1!1011. 
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Crlt•rJe 

Tl• IJnUI Actlcm u 
Coaplete 

JPIPLDIEIITABILln 

AbUlt:r to Conatruet 
lind ~rete 

ra.. of 11olll<) llore 
Actlanlf ~d 

Abllltr to 11o111lor 
Effecthene:.os 

Continued bp.c:t froia 
eaJattav CODdltton.. 

Not eppllc:Mle 

No .,....lnactlon or 
aperellon. 

If -uorlii<J IIICII.,.tes 
-" action Ja lll!ceasarr r 
•r need to 1J0 lbrou<JII 
tile FS/ROD procass egela. 

No -uorlii<J. reuure 
to detect coat•lnetlua 
_... lll<)eatlan of coa­
t .. lHted g1'11UDC1 nter. 

Table r-1 IContlnuedJ 

Altematlve :l 
Cer, htlll'el 

AtlenuaU_oa __ 

llould be •- elgrotlon 
of ·c:ont .. tnaat pl,.. 
as pert of ette~~~~~~Uan 
PI'OC'PS£. 

Cap llllllelJrd In 6 
-1111. Rill! fr011 
grOUIId uat .. r reduced 
wltllln 3 -tl•a c111e 
lo alt11male water 
supplr and llllltllu­
Uanel coatl"ols. 

Sl•ple to aperate and 
C'OIIstruc:t. llnuld require 
Hterlals llendllng or 
aboUt 50,1100 et or son 
and c:lar. 

Sllople to extend ntrec­
llan srstH and .,.p. Cap 
would be sufficient If 
•tale ue&"e stvntflcant 
In Area :z. Could IIIJIIe­
.nt ground-water trl~l­
•at If necesseQ. 

Proposed -ltorl119 wlll 
gin notice of failure 
before elgnlfldaat ex­
poRn occurs. 

Alternative 3 
rn-a llu Soli Vapor Elc­
tractlan, Clll'r Ground· 
water l'l!!p and Tr ... t 

Vapor extraction ••r 
lapect air quelltr 1111d 
odors alt'-911 It wl 11 
aeet .. taslan standards. 
MOuld be aquifer draw• 
.-n duriii<J grouncl­
uatu eatl'ecllon. 

Soll vapol' extraction 
cc.plete Jn 3•5 rears. 
Cepplii<J co.plete In 
6 -tlls. Ground-water 
.--dial ec:Una c:oe• 
plete In 25·40 years. 

Vapor ext ractlon requires 
SOIII! aperatlon. Felrl)' 
strelghtforuerd to cot•· 
slruc:t. Cap C'OIIStnacllon 
would require .. terlals 
handl1119 of 25,1100 cy of 
soil and clay. oastte 
~rOUAd-weter treat .. nt 
requires ar•••tlon. 

Staple to extend ground· 
water utr.ctlon srst .. , 
vapor extraction s:rst•, 
and cap. ~er, If 
significant •tel con­
caatretlons ere pr•sent 
In Area 2, H)' need 
additional soli treet-
.. nt Ol' would DP.cl to 
extend cap. 

See Alteanet.l-... 2. 

Alternative 4 
ln-euu SoU Vapor 1!1• 
traction, la·sltw SoU 
FlaetiOR 1 Cap, C".r-.1• 
water !'!!lip end TrNt 

See AlteraetlYP. 3. 
Fixation •r also 
affect air qualltr 
a.d produce odors. 

Fixation end capping 
c:oapleted In 9 .,..ths. 
SoU vapor extraction 
COIIJilete In l-5 reera. 
Ground-water ecttan .,_.. 
plete In :ZS•40 rears. 

Flxetloa wltll cap soae· 
what dlffl"lt to con· 
slruct. otllerulae 
sl•llu to Alt.,matlwe 3. 

Pall'ly ca-plete alterna­
t he. Can Increase 
volu.e of or .adlfr ell 
technologies. If etvntf· 
lcent aetel conc:entra· 
Uons ere present In 
Area 2, could uae 
Uxatloo. 

See Altei'D8tlwe 2. 

Alternative 5 
In-situ SoU 

FlaeUoo, Cap, 
leclneratlon, f'.roond· 
water l'l!!!p end Treat 

laclneratlon .. , lapect 
air quelltr, p.....,...., 
odors, elt'-911 n will 
aeet ealsslon standards. 

lnclMraUan .,.,..,l.,te In 
2 rears fr,. dl!stvn 
CIIIIIPieUon. Fixation 
and capping COIIplele In 
9 wonth,.. f'.ruundlraler 
ectlm• ,,....,lute Ia 
25-40 years·. 

lnclnereuan Is difficult 
to fiiiP.rate. Fixation with 
C8f' Is -"'"'t difficult 
to c:nnstnoc:t. Sl•llar to 
AltemAt he 3 with resJif'Cl 
to 11round wat ... r • 

Conplel• alternative. 
Can llendle UQIII9 
YDI.-rs or concentre• 
Uons. 

See Alternative 2. 
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Crllerla 

IJIPLDIDlfAIIJLITY ICGDt 'd) 

Abllltr to Obtala 
Aps>ro•ala enll COCIII'cll• 
nate with Olber . .., ... 
A•allabllltr or 
Services •tel 
Capaeltles 

11Yallab111tr of DI!IIP· 
..at, Speclallsta, ud 
flaterlall 

A•allebllltr of 
~loglea 

c..,nal eo.t 

Fl rat Jeer .a-1 QUI Cost 

l'l'eRDt llortb o.et 

lllt.enaatlft I 
llo Ac:UCIOI 

liD •rvlms or capacl• 
u ... l'""JUll'ecl. 

0 

0 

0 

IUtematlft 2 
cap, tfllllll'Dl 
au-u ... 

Sl!e AlteraaU•e 1. 

liD l!pKlal equ lpeent , 
a&tl!rlal, or apec:lallals 
requl reel. Cap 
Mterlala •••Hable 
wlthlll 20 11110!1. 

c.., t~lCMJJ' nadllr 
aulleble. 

$ 4,2011,000 

60,000 

4,ROO,OOO 

Altemetlft 3 
lo•al tv Soli Vapor F.lr­
tr.c:UCIOI, Cap, GrOUIIcl• 
water l'l!!p ancl !real 

Need 111 lll'D!S Jll!r"llll. 
Sboblcl be •• ., to 
obtaln. 

Set' AlteraaUve 1. 

lll!~s readllr anllable 
specialist" to 1118lall 
anc1 -ltor •apar 
eatrec:UCIOI ayatea. 
lll!ecl treat..ot pllat 
-raton. Cep 
.. terlala avalleble 
within 20 allea. 

Vapor eatracu"" -u 
cJe•el~. lflll aeqvlre 
pll ot teat log. 

$ 3,300,000 

uo,ooo 
7,300,000 

AltenoeU•e 4 
Jn-altu Sall Vapor Ia• 
lractlon, ln-altu Soli 
Fl .. uon, c..,, Grouncl­
vater l'l!!p oil !l'eet 

se. Alternatt•• 3. 

See Altanattva 3. 

Vapor alncUCIOI M4 
UxaUon -11 daweloped. 
11111 nqulre pllot 
testlog. 

$ 6,200,000 

480,000 

IO,lOO,OOO 

Altenetlwe 5 
Jn-altu Sall 

Flaatlon, Cap, 
I net neratlon, GrDUDd• 
water PII!J! and Treat 

Heed to cle-atrate 
techntcnl Intent of 
lnc:lnerator penlt • 
llft'CI an Nfi)ES penll. 

Heed flaallon and lncln· 
eratlan aervlcea. 

Heed a adllle lnclnPra­
tor end tralne~ opera­
lora, ~d treat•nt 
plant operatora. 
Cloaeat source of 
Incinerator la 500 
aUu fro. slte. 

Incineration ancl flaatlon 
-11 •••1~. 11111 re­
qalre Pilot teaUnv. 

$13,000,000 

1,7.00,000 

16,000,000 
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install a new cap and to provide an alternate water 
supply. Alternatives 3 and 4, involving vapor 
extraction require 3 to 5 years before the risk from 
direct soil contact and ingestion is controlled. 

Alternatives 3 and 4 are very similar with respect to 
short-term effectiveness. Implementing the soil 
vapor extraction system requires the most time of the 
source control actions. There is a small potential for 
risk to the community, workers, and the environment 
through volatile emissions during extraction to the air 
in the unlikely event of control failure. 

Alternative 5 would take longer to Implement than 
Alternative 2 and has a greater potential of releasing 
volatiles to the atmosphere during excavation than 
Alternatives 3 and 4. However, implementation of 
Alternative 5 would take less time than Alternatives 3 
and 4 since incineration would require less time than 
soil vapor extraction to remediate the soil to safe 
levels. However there may be a possibility of volatile 
emissions during excavation that would need to be 
controlled. Alternative 5 has the disadvantage of 
requiring incineration equipment (the most technically 
complex equipment of any of the alternatives) which 
could increase the risk to workers in the event of a 
failure. Careful implementation of standard safety 
protocols would lessen this risk. 

lmplementability 

Alternative 2 would be the simplest to construct and 
operate. While construction of a cap would have 
significant materials handling requirements, the 
materials are available locally. Expansion of the cap 
could incorporate other areas of contamination if 
discovered during activities at the site, specifically if 
metals become an issue at Area 2. Periodic 
maintenance of the cap should control its reliability in 
the future. The ground water monitoring program 
would determine the effectiveness of the cap at 
decreasing future contamination of the ground water. 
The alternate water supply would reliably supply safe 
drinking water despite the fractured nature of the 
aquifer. 

Construction requirements for Alternative 3 are fairly 
simple. Alternative 3 has more operational 
requirements than Alternatives 1 and 2 because of 
the soil vapor extraction system and the air stripper. 
As with the other alternatives, if additional 
contamination is found at the site, the components 
could be sized to include the additional areas. 
However, if metals were found in Area 2, soil vapor 
extraction would not effectively treat the soil and 
another technology would need to be used to control 
the risk from direct contact. 

Soil vapor extraction is a fairly reliable technology 
because of its mechanical simplicity. Very little 

downtime is anticipat~d. However, as with any in situ 
treatment system, samples throughout the soil (both 
varying in location and in depth) must be taken 
frequently to determine the effectiveness of the 
technology. 

Alternative 3 would require readily available 
engineering services and cap materials. An air 
stripper could readily be obtained and constructed 
onsite. All of the treatment technologies proposed for 
this alternative are proven. However, it would be 
difficult to evaluate the effectiveness of the ground 
water extraction system in the fractured aquifer. It 
would be difficult to determine where to install 
extraction wells to intercept contamination since the 
fractures would be difficult to locate. Additional 
treatability studies for the soil treatment component of 
this alternative and some fracture trace analysis 
would help ensure the success of this alternative. 

Alternative 4 is more complex than Alternative 3 
because of the in situ soil fixation component. While 
this component has no additional operation 
requirements, it would require additional construction 
techniques that would have to be supplied by 
specialists in this area. Vendors for soil fixation are 
readily available. Additional treatability work may be 
required to optimize the reagent doses. Other than 
the in-situ solidification component, Alternative 4 is 
similar to Alternative 3 in terms of implementability. 
However, the solidification component could be easily 
used on Area 2 if significant metal contamination 
were found. 

Alternative 5 is the most complex alternative to 
construct and, during implementation, to operate. 
However, despite anticipated frequent downtime due 
to mechanical complexity, incineration could reliably 
meet the cleanup goals. A mobile incinerator would 
have to be located and brought onsite. During 
operation of the incinerator, this alternative would 
require the most attention because incinerators 
require periodic sampling of the residue and 
modification of operating parameters. However, the 
incinerator would operate for slightly more than a 
year, whereas the soil vapor extraction system of 
Alternative 4 would operate for 3 to 5 years. 

As with Alternatives 3 and 4, some initial treatability 
work would be necessary to determine operating 
parameters. Other than locating, constructing, and 
operating the incinerator, the other implementability 
aspects of this alternative are similar to Alternatives 3 
and 4. Incineration would also not be effective in 
treating Area 2 soils if metals are determined to be a 
health risk. The ash would be a hazardous waste 
under this scenario and would require disposal at an 
RCRA Subtitle C landfill. 
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Cost 

Alternative 2 has a lower present worth and O&M 
cost than Alternative 3, but because of the additional 
cap required, it has a higher capital cost ($4,200,000 
versus $3,300,000). The cap is one of the most 
expensive components to construct. Alternative 4 has 
a higher capital, O&M, and present worth cost than 
Alternatives 2 and 3. Alternative 5 has the highest 
capital ($13,000,000), first year O&M ($1 ,200,000), 
and present worth cost ($16,000,000) of all of the 

alternatives because of the incinerator component. 
The cost details of all of the alternatives are included 
in the appendix to this FS report. 

State Acceptance 
To be addressed in the ROD. 

Community Acceptance 

To be addressed in the ROD. 

f:r U.S. GOIIEANMENT PRINTING OFfiCE: 111113 -a It 1 -9 3 2 I 8 2 6 2 6 

F -19 



NL-RBS 000738



NL-RBS 000739

Exhibit Q 



NL-RBS 000740



NL-RBS 000741

ADVANCED. 
1~eo5eMces 

&'lin«MIIJIF t11e linYiranmcnt. P/:uUtillgJ&r E'cvpl;:' 

BARBARA L. FORSLUND 
Consultant 

Fields of Expertise 
Geotechnical Engineering, Environmental Engineering, Remedial Design, Construction Management, Hydrogeology, 
Community Relations and Regulatory Compliance. 

Education 
Master of Science - Civil Engineering; University of Michigan, 1984 
Bachelor of Science - Environmental Science Engineering; University of Michigan, 1983 

Professional Registrations 
Professional Engineer: AL, CO, DE, IL, MD, Ml, NC, NE, NJ, NY, OH, OR, PA, and WY 

Present Duties & Responsibilities 
Ms. Forslund is a Project Manager coordinating activities on RCRA and CERCLA sites. She is responsible for work 
quality, budgets and schedules as well as serving as a technical reviewer on other Advanced GeoServices projects. 

Experience Summary 
Ms. Forslund has been working in the environmental industry since 1984, managing and conducting remedial , 
hydrogeologic, geotechnical investigations and feasibility studies for the remediation of contaminated sites. Her work has 
included the management of emergency removal and remediation activities from investigation through design; risk 
assessment; and construction oversight as well as extensive community relations and regulatory responsibilities. 

Remedial Design/Remedial Action Project Experience 

Former Lead Smelter in Omaha, Nebraska. Project Manager. Prepared comments on EPA's proposed plan for a 
$150+ million residential soil removal. Comments discussed deficiencies in EPA's risk assessment and RI/FS and 
demonstrated that the lead in soil did not originate from the secondary lead smelter. Developed strategy to conduct air 
depositions modeling based on historical research on sources of air lead to support de minim us claim . 

Residential Lead Sites. Project Manager. Assisted in Consent Order negotiations, prepared Work Plans, assisted in 
contractor selection, oversaw removal activities, and managed implementation of the Work Plans at sites in Illinois, 
Georgia, and Indiana. 

Former Brass Foundry in New York. Project Manager. Developed a Remedial Action Work Plan and related bid 
documents and oversaw removal activities at 36 residential properties in the vicinity of a former brass foundry. Developed 
remedial alternatives to address former lagoons and contaminated soil at the foundry property. 

Former Secondary Lead Smelter in Michigan. Project Manager. Completed the Remedial Action Work Plan and bid 
documents for soil removal on approximately 100 residential properties in the vicinity of a former lead smelter. Assisted in 
the selection of the remedial contractor and managed the implementation of the Work Plan. 

Former Rail Yard. Project Manager. Assisted in the oversight and coordination for the remediation of a former rail car 
repair facility that was contaminated with PCBs. Oversaw the construction of an 11,000 s.f. MSE retaining wall. 

Battery Recycling Site. Project Manager. Directed a CERCLA emergency removal action at an inactive lead-acid battery 
processing plant and the surrounding community. Project involved excavation and restoration of about 133 residential 
properties; stabilization of an eroding 170,000 cubic yard battery casing landfill using vegetative covers, surface water 
diversions, and a sedimentation basin; excavation and restoration of intermittent streams; design and construction of a 
storm sewer system; building demolition; interior cleaning of residences for removal of lead contaminated housedust; 
determination of extent of contamination from site operations; and risk assessment for exposure to lead contaminated 
soils. Responsibilities include overseeing design and construction activities; construction management; field 
investigations; data analysis; report preparation; community relations; public meetings; coordination of subcontractors; 

1055 Andrew Drive, Suite A 
West Chester, PA 19380-4293 

~ 610-840-9100 1 .. agc@advancedgeoservices.com 
~ Fax: 610-840-9199 \!1 www.advancedgeoservices.com 

Page 1 of 4 



NL-RBS 000742

ADV~CED. 
1~eoSerVJces 

flwin«ri!lgjlr /Ire E.nvinlnmmt.Pimrningfor Propk."' 

BARBARA L. FORSLUND 
Consultant 

budgeting and schedules; negotiations with regulatory agencies; client contact; and coordination with client's attorneys 
and litigation support. Project recognized for design excellence by Pennsylvania's Consulting Engineers Council (1992). 

Battery Recycling Site. Project Manager. Directed a RCRA corrective action at an inactive lead-acid battery processing 
facility. The site contains over 370,000 cubic yards of battery casing and contaminated fill and overlies abandoned 
surface and deep coal mines. Work includes preparation of work plans; implementation of RFI and CMS; evaluation and 
selection of alternate corrective measures; remedial design of 10-acre containment area, oversight of construction and 
contract management for $11 million contract, community relations, budgeting, schedules, and negotiations with federal 
and state regulatory agencies. 

Former Lead Smelter in Portland, Oregon. Project Manager. Prepared work plans, design documents and technical 
specifications for the dredging and backfilling of a lake and the construction of an on-site containment facility for the 
disposal of 65,000 cubic yards of contaminated soils and sediments and stabilized battery casing materials. 

Manufacturing Facility in Caldwell, Ohio Project Manager. Directed the preparation of the Feasibility Study to address 
contaminated groundwater, soils, and wetlands and a waste disposal area located within a flood plain. Developed the 
technical strategy to successfully challenge the selected remedy to reduce the future cleanup costs. Managed remedial 
design process, contractor selection, construction oversight and contract management for $2.5 million contract to 
excavate, consolidate and cap contaminated soils and sediments and install a groundwater extraction and treatment 
system. 

Interior Cleaning Program. Project Manager. Directed a CERCLA emergency removal action for lead contamination in a 
community adjacent to a former zinc smelter. Interior housedust removal was performed in twelve homes; in addition, 
extensive dust, soil, water and lead paint sampling was performed for purposes of exposure assessment and to evaluate 
the effectiveness of cleaning activities. Work included development of the Removal Action Plan, bid documents, 
contractor selection, oversight of removal activities, sampling, data evaluation and report preparation. 

Former Copper Smelter. Principal and Technical Reviewer. Worked on a community soils RifFS at an NPL smelter site. 
Work included statistical analysis of arsenic soil data; report preparation; negotiations with EPA and public meetings. 

Active Secondary Lead Smelter/Battery Manufacturing Facility. Project Manager!Technical Reviewer. Sampled an 
adjacent residential area and conducted an on-site groundwater investigation for RCRA facility investigation. 

Closure of Surface Impoundments. Project Engineer. Performed an in-place, RCRA closure of four surface 
impoundments containing over 1 million cubic yards of electroplating sludges and other wastes. Work included 
investigation of impoundments and surrounding area to determine volume of wastes, bottom configuration, piezometric 
levels, geotechnical characteristics of soils, and contaminant migration; review and selection of closure alternatives; 
bench scale evaluation of stabilized sludges for contractor evaluation; conceptual design and closure plan; and cost 
estimates for closure and negotiations with state and federal regulatory agencies. 

Strategic Support Services Project Experience 

Due Diligence at a Former Steel Manufacturing Site. Project Manager. Assisted the client in evaluating environmental 
conditions on a 30-acre parcel within a former steel manufacturing site. Assessed geotechnical conditions and other 
development-related components to the project. 

Residential Lead Investigations. Project Manager. Performed three investigations into the presence of lead within 
residences including housedust soil and tap water sampling and lead based paint screening. The projects were located in 
Texas, Pennsylvania and Idaho. 

Human Health and Ecological Risk Assessment at a Manufacturing Site in Ohio. Project Manager. Considered the 
site contaminants, which included TCE in groundwater and lead-bearing wastes in an on-site disposal area. Risks to 
workers, future residents and ecological receptors in the adjacent creek and wetlands were considered. 
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Consultant 

Defense Support in Cost Recovery Action. Consultant. Assisted client in settlement discussions in a cost recovery 
claim for the remediation of a former lead-acid battery manufacturing plant. Reviewed the project data and developed 
cost basis for negotiations. 

Community Task Force. Consultant. Acted as a consultant to a community task force at an NPL smelter site. The task 
force included community members and representatives of the PRPs and EPA Work included coordination and 
management of a lead exposure study and reduction program; and coordination of task force participation in an EPA risk 
assessment. 

Litigation Support on Lead Contamination Cases. Expert Witness. Provided expert, fact witness support for several 
cases involving lead contamination on industrial sites and in residential areas. Services have included data management, 
expert testimony, sampling, data analysis and preparation of graphics for courtroom use. The cases have involved sites 
in Pennsylvania, Michigan, Georgia and Texas. 

Landfill and Surface Impoundment Services Project Experience 

Geotechnical Evaluation of Liner System for a Hazardous Waste Landfill . Staff Engineer. Performed geotechnical 
evaluations of a multi-layer clay/geosynthetic liner system for two hazardous waste landfills. Performed extensive 
calculations at various slope geometries, laboratory and field investigation of soil strength characteristics at different 
moisture contents and compaction efforts, and construction and 
controlled failure of a test fill and construction monitoring. 

Other work on landfills includes cover design, closure plans, hydrogeologic investigations and construction quality control. 

Publications 

"Results of a Soil Lead Study Conducted in a Residential Area." by J.R. Taylor and B.L. Forslund. 

"Source Attribution of Elevated Residential Soil Lead Near a Battery Recycling Site," by M. J. Small, A.B. Nunn, Ill, B.L. 
Forslund and D.A. Daily. Environmental Science and Technology, April , 1995. 

"Comparison of UPBK Model Predictions and Actual Blood Lead Values at a Former Battery Recycling Site," by T.A. 
Lewandoski {primary author) and B.L. Forslund. Environmental Geochemistry & Health. December 1994. 

"Environmental Impacts on Blood Lead Levels in the Vicinity of a Former Battery Recycling Plant.~ by J.R. Taylor {primary 
author) and B.L. Forslund. Proceedings of the 25th Annual Conference on Trace Substances in Environmental Health. 
1991 . 

"Artificial Recharge of Stormwater Runoff from a Shopping Center," by B.L. Forslund {primary author) and D.A. Daily. 
Proceedings of the Cluster of Conference, Ground Water Management and Wellhead Protection; NWWA. 1990. 

"The Use of Electromagnetic Techniques in Site Assessments," by K.H. Earley (primary author) and B.L. Forslund. 
Presented at the Association of Engineering Geologists Annual Meeting. 1989. 

"Physical Testing Program for a Stabilized Metal Hydroxide Sludge," by L.J. Shekter Smith, W.R. Bergstrom, and B.L. 
Forslund. STP 1033 Environmental Aspects of Stabilization and Solidification of Hazardous and Radioactive Wastes: 
American Society for Testing and Materials Special Technical Publication. 1989. 

"Test Fill for Double Liner System," by L.J . Shekter Smith, M.A. Young, and B.L. Forslund. Proceedings of the ASCE 
Specialty Conference on Geotechnical Practice for Waste Disposal. June 1987. 
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BARBARA L. FORSLUND 
Consultant 

Continuing Education 
National Safety Council Emergency Care Adult CPR Course, 2011 
8-Hour OSHA Training Refresher, 2010 
Geosynthetics in Infrastructure Enhancement, December 1995 
Hazardous Waste Site Manager/Supervisor, 1988 
40-Hour OSHA Health and Safety Training, April1987 
Nuclear Density Gauge Training, March 1987 

Professional Affiliations 
American Society of Civil Engineers 
Society for Environmental Geochemistry & Health, Executive Board 
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CHRISTOPHER T. REITMAN 
Senior Project Consultant 

Fields of Expertise 
Strategic Environmental Liability Management, Civil Engineering, Environmental Engineering, Geotechnical Engineering, 
Landfill Design, Geologic and Hydrogeological Investigations, Construction Management and Environmental and Facility 
Audits, Quality Assurance/Quality Control 

Education 
Bachelor of Science- Mining Engineering; Pennsylvania State University, 1984 
Master of Science- Civil Engineering; Drexel University, 1991 

Professional Registrations 
Professional Engineer: PA, OH, GA, IL, IN, NC 

Present Duties & Responsibilities and Experience Summary 
Mr. Reitman is responsible for all facets of project management and technical evaluation. His activities include developing 
project management strategies, client contact, task assignments, quality control, budget and schedule control, invoicing, 
performing and reviewing engineering calculations, and report writing. Mr. Reitman is a Project Consultant with 
experience in applied Environmental, Civil, and Geotechnical Engineering. Most of this experience is on active and 
inactive industrial sites and contaminated residential properties. Mr. Reitman's experience in the environmental field 
includes investigating, designing, constructing, and closing of hazardous waste landfills, surface impoundments, and on­
site remediations of soil and groundwater. Mr. Reitman has also overseen removal activities and is familiar with 
regulations for chemical and waste management and has completed or managed audits on over 15 facilities. Mr. Reitman 
has used his multi-disciplinary background to balance remedial options. 

Metals Project Experience 

Major Battery Lead Landfill in Northeast PA. Senior Engineer. Assisted with completion of a RCRA facility 
investigation and Corrective Measures Study of a site with over 400,000 cubic yards of battery casings and lead-impacted 
soils. Oversaw all project field activities on this multi-year project, which includes consolidation and capping of on-site 
materials. 

Jack's Creek Superfund Site in Central, PA. Senior Engineer/Project Mnaager. Oversaw all pre-design, design, 
construction oversight and monitoring activities on this former recycling site with over 250,000 cubic yards of soils and 
debris. Remedial activities included building demolition, soil stabilization, soil consolidation, and capping. 

Major Lead Recycler in Eastern PA. Senior Engineer/Project Mnaager. Completed a RCRA Part B permit renewal. 

Major Lead Recycler in Southeast NY. Senior Engineer/Project Mnaager. Completed a field investigation and 
managed the design of a landfill cell and cap which was designed to hold up to 200,000 cubic yards of waste material. 

Metals Landfill in Southeastern PA. Senior Engineer/Project Mnaager. Designed and oversaw construction of a cap 
placed over 150,000 cubic yards of contaminated metals material. 

Strategic Support Services Project Experience 

Brownfields Activities. Project Manager. Oversaw the brownfield investigation and redevelopment activities in New 
York, Pennsylvania, North Carolina, New Jersey and Ohio. 

Feasibility for a Superfund Site. Project Manager. Developed a feasibility study for a large Superfund site 
contaminated with PCBs. The cost and implementability of capping, solidification/ stabilization, off-site disposal , thermal 
separation, solvent extraction, incineration and dechlorination treatment options were evaluated. 
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CHRISTOPHER T. REITMAN 
Senior Project Consultant 

Remediation Oversight. Project Manager. Tracked budget for a $100,000,000 remediation project to determine 
compliance with an insurance policy. Identified budget variances and rationale for variances and recommended follow up 
actions. 

Remedial Options to Remove TCE in Groundwater. Project Manager. Performed economic and technical analysis for 
remedial options to remove TCE in groundwater. 

Soil and Groundwater Contaminated with Dissolved Phase VOCs and Free Phase DNAPLs. Project Manager. 
Evaluated soil and groundwater clean up alternatives and provided estimated remediation costs for sites with soil and 
groundwater contaminated with dissolved phase volatile organic compounds and free phase Dense Non-Aqueous Phase 
Liquids (DNAPL). 

Act 2 Closure. Project Manager. Developed an Act 2 closure plans for sites with significant metals and organic 
contamination in soil and groundwater. 

Feasibility Analysis. Project Manager. Coordinated an evaluation of the feasibility of using rail transportation to remove 
several hundred thousand cubic yards of solidified material from a large landfill being remediated under the RCRA 
Corrective Measures process. 

Groundwater Remedial Design/Remedial Action. Project Manager. Completed a remedial design for a 150 gallon 
per minute groundwater extraction and treatment system. Oversaw construction of this site. 

Risk-Based Analysis. Project Manager. Utilized a risk-based rationale to justify the impractibility of remediating soils to 
residential standards at a site with DNAPLs. 

RCRA Corrective Measures Study. Project Manager. Prepared a RCRA Corrective Measures Study of remediation 
alternatives for a very large industrial site. Used a risk based cost-benefit analysis which highlighted the technical, 
environmental, and cost advantages associated with a containment. 

General Investigations Project Experience 

Extent of Contamination. Project Manager. Estimated the quantity and extent of contamination at several industrial 
sites from subsurface sampling and analysis. Performed fate and transport modeling to estimate cleanup times associated 
with various remedial alternatives. 

Extent of Gas Migration. Project Manager. Developed and implemented an investigation to determine the extent of 
landfill gas migration at an inactive landfill. 

Extent of Lead. Project Manager. Identified the extent of lead contamination at several industrial and residential 
properties. 

Subsurface Rock Quality. Project Manager. Conducted a subsurface investigation which included coring of over 1,500 
feet of rock over abandoned surface and subsurface coal mines. Based on the results , the stability of subsurface 
conditions were evaluated. 

Sediment Investigation. Project Manager. Characterized creek sediments to determine the impact of an adjacent site. 
Negotiated with EPA to determine a practical and implementable remedial action. 

Sediment Investigation. Project Manager. Characterized pond sediment contaminated with metals. Developed and 
negotiated excavation approach. 
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Senior Project Consultant 

Remedial Design/Remedial Action Project Experience 

Remedial Design/Remedial Action Site. RDIRA Coordinator. Oversaw the remedial design and remedial action 
efforts for a 100-acre site with lead and other heavy metal contamination. Implemented an approach which reduced the 
cost to complete by approximately 50%. 

Reduced TCE Concentrations in Soil. Lead Designer and Senior Manager. Used a thermally enhanced soil 
vapor extraction system at a large Superfund site to reduce TCE concentrations in soil to less than 1 ppm. 

Phytoremediation. Project Manager. Managed the implementation of a phytoremediation project designed to remove 
VOCs in groundwater. 

Fast-Tracked Remedial Investigation/Feasibility Study/Remedial Design/Removal Action Project. Project 
Manager. Managed and expedited a fast-tracked RI/FS/RD/RA on soils with volatile organic compounds in soil. 
Developed an EPA approved remedial alternative for these soils and managed all aspects of implementation of this 
remedy. All activities at this site were completed in less than a year. 

Plan and Specifications Development for a Superfund Site. Project Engineer. Developed plans and specifications for 
a Superfund site with a 60-foot-deep slurry wall with a groundwater pumping and air stripper treatment system. 

Quality Assurance/Quality Control Program for a Superfund Landfill. Project Engineer. Developed and managed a 
QA/QC program for a Superfund landfill (remediation cost, $30+M). The QA/QC program included analytical and 
geotechnical testing of sand, clay and geosynthetic components of the landfill liner. 

Pre-Design Investigation for a Superfund Site. Project Manager. Coordinated all aspects of a pre-design investigation 
for a Superfund site. This included developing work plans and implementing a field investigation which included borings, 
test pits, installation of monitoring wells and a continuous groundwater level monitoring system. Prepared a pre-design 
summary of site conditions. 

Thermally Enhanced Soil Vapor Extraction. Project Manager. Oversaw the implementation of the process for 
thermally treating soils and sludges using a thermally enhanced soil vapor extraction system at two sites. 

Developed Bench-Scale Testing Plans to Test Remediation Alternatives. Project Engineer. Developed and 
implemented numerous bench-scale testing plans to evaluate cost and technical feasibility of soil washing , 
solidification/stabilization, grouting and thermal treatment remediation alternatives. 

Developed a Pilot-Scale Testing Program for a Feasibility Analysis. Project Engineer. Developed a pilot scale 
testing program to evaluate the cost and feasibility of using a combustion engine, thermal oxidizer and enclosed flare on 
landfill gases from a Superfund site. 

Hazardous Waste Landfill Design and Specifications. Project Manager. Prepared design drawings and specifications 
for the remediation of a 60-acre and 8-acre hazardous waste landfill. These designs included composite geomembranes 
and a soil liner system, and included all surface water management features. Managed quality assurance programs 
associated with these caps. 

Superfund Site Plans and Specifications. Project Engineer/Project Manager. Developed plans and specifications for 
a Superfund site which included a groundwater extraction system, surface water management system, steel sheetpile 
retaining wall and 20-foot-deep slurry wall. 

Emergency Removal Actions. Project Manager. Oversaw all aspects of emergency removal actions conducted in 
Indianapolis, IN; Detroit, Ml ; Atlanta, GA; and Buffalo, NY. 
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Senior Project Consultant 

Audits/Compliance Project Experience 

Audits. Project Manager. Performed environmental and facility audits associated with property transactions at industrial 
facilities. 

Audits. Project Manager. Led teams of auditors on over 15 industrial audits for compliance with chemical , hazardous 
waste, and OSHA regulations. 

RCRA Part B Permit Application. Project Engineer. Prepared RCRA Part B permit application for an industrial facility, 
which includes recycling, transfer, storage and disposal operations. 

Other Landfill and Surface Impoundment Project Experience 

Landfill Cap. Senior Engineer and Project Manager. Prepared the design at an 8-acre landfill cap with geonet and 
geomembrane liner. The innovative approach used for this design resulted in over $1 million dollars of cost savings. 

Superfund Landfill Design Report. Project Engineer. Developed a design report for a Superfund landfill that evaluated 
slope stability, surface water management, settlement, geosynthetic liners, construction and post closure costs for several 
alternative closure scenarios . 

Superfund Site Design. Project Manager. Oversaw all facets of the design and remedial action for a cap. Design 
activities included coordination with the local municipality, the County Conservation District, PADEP, and EPA. Oversaw 
field quality control activities to confirm that the project was successfully constructed. 

Independent Quality Assurance Team Project. /QAT Team Leader. Lead the IQAT team for a Superfund site 
remediation project. Activities included preparing monthly reports and reviewing submittals, field procedures, and testing. 

Infrastructure Project Experience 

Geotechnical Investigations. Engineer. Developed and implemented numerous investigations to determine geologic 
conditions, hydrogeologic conditions, and subsurface contamination. Results were used for design of shallow footings, 
sheetpile walls, concrete retaining walls, tied back anchor walls, gabion walls, embankments , pressure injected footings, 
compacted fills and stone columns. 

Publications 

"TCE Site Groundwater Closure with Risk-Based Pathway Elimination," by K. Hansen, C. Reitman, W. Bowen and W. 
Richardson, Jr. Presented at the Second International Conference on Remediation of Chlorinated and Recalcitrant 
Compounds, Monterey, CA. May 2000. 

"Evaluation of a Bedrock DNAPL Pool Site," by C.T. Reitman, W.K. Richardson, Jr., and D. Hwang. Proceedings of the 
Non-Aqueous Phase Liquids (NAPLs) in Surface Environmental Assessment and Remediation Conference; Held in 
conjunction with the ASCE National Convention. Washington, D.C. 1996. 

Continuing Education 
National Safety Council Emergency Care Adult CPR Course, 2011 
8-Hour OSHA Refresher Training, 2010 
Presented "Greenback from Brownfields: A Planning Process for Value Creation" at the 2008 Business of 
Brownfields Conference, April 2008 
Natural Attenuation of Chlorinated Solvents in Groundwater, 1998 
191

h Annual Hazardous Waste Symposium, April1993 
Aeration Technologies for Soil and Groundwater Remediation, St. Louis, MO, 1993 

1055 Andrew Drive, Suite A 
West Chester, PA 19380-4293 

~ 610-840-9100 ,.,., agc@advancedgeoservices.com 
~ Fax: 610-840-9199 Q' www.advancedgeoservices.com 
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ADV~CED . 
1~eoserv1ces 

E11gineningfar the Environnrmt. P/anni11gfor Peopl;' 

CHRISTOPHER T. REITMAN 
Senior Project Consultant 

Survival Skills for Running Community Meetings, Philadelphia, PA, 1993 
Computer Modeling to Solve Groundwater Problems, Princeton, NJ , 1992 
Hazardous Waste Site Manager/Supervisor, 1992 
Groundwater Hydrology and Hydraulics, Princeton, NJ, 1990 
Solidification/Stabilization of Contaminated Sites, Philadelphia, PA, 1990 
Characterization of Subsurface Contamination, Philadelphia, PA, 1990 
40-Hour OSHA Health & Safety Training, July 1989 
Nuclear Density Gauge Training, February 1987 

Professional Affiliations 
Air & Waste Management Association 
National Brownfields Association 
National Ground Water Association 

1055 Andrew Drive, Suite A 
West Chester, PA 19380-4293 

~ 610-840-9100 ... agc@advancedgeoservices.com 
~ Fax: 610-840-9199 ~ www.advancedgeoservices.com 
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ALTERNATIVE 2 
EVALUATION ALTERNATIVE 1 Excavation/Dredging, 
CRITERION No Action Off-site Disposal, And 

Monitoring 

Overall Protection .e Does not meet criteria 0 Meets criteria 
of Human Health ;.. No acton t..1ken lo PJotect ; Posloi~J.l l samp~ to 

and the human t\l!ol1h or PFWtronment confirm protN:UvftnM& 

Environment 

8 Does not meet criteria 8 Meets criteria 
Compliance wllh r NoiiCiion tal.en to"""" ;o. CompUnnC'cthrough retnovDi 

ARARs ARARs and otf·511e <1~51\1 

Long-term • Does not meet criteria " Meets criteria 
Effectiveness and "No aeton ">!.eo to o!l..:tJVe!y ' Re""""al·~nd olflliiO disposal 

Permanence addr~.ss sae c:onmmmatlon ore trrevel'51~ 

Reduction of • Does not meet criteria (!) Meets some criteria 
Toxicity/ Mobllity/ ,. No acUon taken to Jeducr , 'Trtoetrncmt ooly to rmoet l3nd 

Volume (T/MIV) T IMIV through tream1en1 Oioposnl Restrlt11DIK !LORI 

Through Treatment lf!qUII'errw?nb; 

Short-term " Meets criteria CD Meets some criteria 

Effectiveness 
,.. No short-ttttrn ll'l>OtC~ tn > T~ll"oPOIU'Y lrnp;ICII' 10 RQU~IIC 

rmbs'tat Of toc:.l eomrnunnv hnDilal and local OOMmUIWiy 

tt ·Meets criteria e Meets criteria 
,. No imptementabihtv cortee'm~ :. Challengi!G • slag handlmg. 

lmplementabllity btil cor"tnmlnrllkm \'IOUid df.""MM!IIrtng and nlC'If"ntted rrafflt'l 

r~rna1'1 

Timeframe 0 years 2 years 

Present Worth Cost $0 ~78 .7 million 

10/22/2012 

Remedial Alternatives 
Comparison of Alternatives 

ALTERNATIVE 3 
Excavation/Dredging, ALTERNATIVE 4 ALTERNATIVE 5 

On-Site Containment of Excavation/Dredging, On-Site Excavation/Dredging, 
Source Materials, Off-site 

Disposal of Soil and 
Containment. Off-Site On-Site Containment, 

Disposal. Capping; ICs And Off-Site Disposal, ICs And 
Sediment, Institutional LTM LTM 

Controls (ICs) And Long 
Term Monitoring (L TM) 

e Meets criteria 0 Meets criteria c::l Meets criteria 
;.. ICs <1nd L TM """"""''Y ro " ICs :md L TM nece!aSary 10 rmlflt;un • IG:; ond LTM n!!C!!55ary to 

fl'L1tnt:Jtn oroteocnvene5:a pt'Dfltt1J\Ienea& m:untmn ptotectNeness 

e Meets criteria f) Meets criteria e Meets criteria 
.. Con,:~l~anceo ttuough renOIIifl . :.. Compliance ttuougl\ relllO'Jal :. Colr(llt:mcothroogtlremovnt, 

att. sato dll!lf105DI, Ofl·ttite otf·'!olte dtsposal, on·sitf" off.slle d~POSal, Dn·Site 

oontninment, IC> and t:rM c<•ll•mmont c.:Jpping !Cs and LTM eant~lnmttnt, tC.. -an<l L TM 

e Meets criteria C Meets criteria e Meets crllena 
' Effccwen~s~~ depotld!. an ,. E!l..:tl'leneu ~ds on , E!fet"I!Voncss UOpend!i 011 

oontinllllll<ln of !Cs iil1d LTr.t cont1nuation of ICsand LTM am11nuot1on of IC• IIfld lTM 

(!) Meets some criteria (!) Meets some criteria (!) Meets some criteria 
:..- Treatmant only ro ~ct LOR :-, T realmc!flt only to meor LOR ..- Treatment on1vto ~~ LOR 

'CMlurreornents- require~nts 'e<ll.l.tr ~nts. 

<D Meets some criteria C!> ·Meets some criteria G> Meets some crHena 
~ T emporarv 1mpm:t!i to -aquauc. • T empcrary rmp;oell; to •oull\!c , Temporary trJ"'&)act'S to uquauc 

hai>UDI ond IOC.ll commu"'IY ttabttat ~nd tocat commun+r:v habltut an<lloall community 

0 Meets critena C Meets criteria e Meets criteria 
r Chnllenpo& -sbg han<lRoq ;;. Challenges 4 sbg handUng 1 " Challenges - slag hondong 

dev.atetlog ~~: )Cft-a!*dlrotflc dt~U,Jing, Sttttlt!rrvtnl d OfwooiNk',Q, seftil!tnel"t Of 

!Wtii~FMnl of conuunment C't!tlco cort.;unmc.ont ceY:o. construction near rotlt1JinrT'I!'ftlcel!!; and 

and CQt1GttUcfiOO n~ar ~Unnd!o 'NP.tlt1nd~o nf'tl cap tmlntenanc(\ con..truchou 11ear \!Yellfllnd!i 

2 years for construction 2 years for construction 2 years for construction 
30 years for L TM 30 years for L TM 30 years for L TM 

~73.0 million S49.Bmlllion S52.4 million 

43 
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.sed Plan: Raritan Bay Slag 

to: 
Tanya Mitchell 
10/02/2012 09:55PM 
Hide 
From: 

To: Tanya Mitchell/R2/USEP AIUS@EPA 

History: This message has been replied to and forwarded. 

To Whom it may concern, 

Page 1 of 1 

I believe that Alternative #2, taking the contaminents away, is the best way to go for the 
enviornment and for all the residents living in this beach community. We all want to enjoy the 
area we live in without having enviornmental concerns that potentially could compromise our 
health. 

I have reviewed the Proposed plan and Stongly recommend Alternative 2 as the 
best option to safely restore the area. 
I would oppose any on site storage of contaminated soils or the offending kettle 
bottoms or battery casings. On site storage will always have the potential for 
leakage or disturbance by storm or other events. 
Storage or containment in a residential area near a school and in a recognized 
envionmentally sensitive area should be avoided . 

Alternative 2 represents final removal and closure of community concerns for 
dangers presented by these contaminents in this recreational area, for human 
health and for the affect on the wildlife in the marshlands and creatures in the 
Raritan Bay. 

Isabelle Fleming 

file: / /C: \ U sers\tmitchel\A ppData \Local\ T emp\notesEC5222\- web8206.htm 5/7/2013 
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Comments : Proposed Plan Raritan Bay Slag Superfund Site

to:
Tanya Mitchell
10/02/2012 08:29 PM
Cc:

Pat Seppi
Hide Details
From:

To: Tanya Mitchell/R2/USEPA!US@EPA

Cc: Pat Seppi/R2/USEPA!US@EPA

History: This message has been replied to and forwarded.

Dear Ms. Mitchell,

I have reviewed the Proposed Plan including Alternatives 1 thru 5. With the
exception of # 1 - Do nothing, which would be Jjgppsit given the hazards in
this sensitive environment, all require substantial effort, commitment and time.

My home overlooks the Margarets Creek site. I have lived here for the past 52
years.
Now that I am retired I walk the beach between Margarets Creek and Whale Creek
just after daylight most mornings. Even when I watch the sunrise I can see
footprints of paople who hac already b en there, jogginq, runn n v alki j

og and ever fis ng e a a s v ly us d as ou d e atura
(1 tII c5F UtS vL U U [ SL[VO i i p utLtUU ui tu L gel uiau ,

frorr just visible pollutior but io from that which wc can I see.

In the over 50 years I have lived here I saw the kettle bottoms used as fill and for
building up both thc seawall and the jetty. I also saw the spreading of battery
casings on the road as a substitute for gravel to improve” th access road
botwec the highway and the beach,

During Nortcastcrs and lu caros I hays uen te r arqurers Crcck

file://C :\Users\tmitche1\AppData\Local\Temp\notesEC5222\’-web6203htm 5/7/2013
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rage z ot z

wetlands including the access road inundated and submerged by beach overwash.
mc storm flooding is accompanlétby sigiiiflcantiiiave action, often carrylhg heavy
timbers and other debris In from the bay I have seen the fiqoding and waves
follow Margaret’s creek to and across State highway 35 At such times our area is’
cut off from the rest of the townthlp on both thenorth and south. Although
infrequent, the potential for such flooding depends considerably on the condition of
the beach (periodic replenlshment)the direction, duration and strength of the
storm. In any event of this nature the contaminents are disturbed and spread
throughout the sIte in an uncontrolled manner.

I strongly support the preferred Alternative 2as the best way toremedy
the condition and permanently remove the hazards. Alternative 2
represents final action and closure.

Containment on site requires continued monitoring and only puts the final solution
off:to some futuregeneration.

:f appreciate the work so many good people have put into the project. Let’s hope
things move alohó and the work Is completed In a reasonable time.

William fleming

Sf712013

U.S. FOIA Ex. 6



Comment to Proposed Plan Raritan Bay Slag Superfund Site
PUe;te Mayes c Tanya Mitchell 10/04/2012 09:25 PM

Pat Seppi, Donna CAG, Karl Hartkopf, Phil Klimek, Dottie

Paulette Mayers

Tanya Mitchell/R2/USEPA/US@EPA

° I So p/R U L F / U 3 E PA [0 ic CAG Ka I Hart c f
> Phi Kin ci’ 3 to <

This message has been replied to and forwarded.

1 attachment

Lw

Response to EPA Proposed plan.wps

Tanya,

Attached is my comment letter to the proposed plan.

Thank you for helping get us Alternative 2

Respectfully,

Paulette Mayers

U.S. FOIA Ex. 6

U.S. FOIA Ex. 6
U.S. FOIA Ex. 6 U.S. FOIA Ex. 6U.S. FOIA Ex. 6
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Dear Tanya Mitchell, 

Hearing that the EPA has chosen Alternative 2 for their proposed plan in 
cleaning up the Raritan Bay Slag Superfund site was the best news we could 
have gotten. 

After working with you on the CAG for more than 2 years, I was thrilled to hear 
that all our input, work and time on this project was a taken into account. It 
was reassuring that the EPA listened to our many concerns about the other 
alternatives for this site and our suggestions for the clean up were the best 
solution to an enormous problem. 

I have lived on Blvd West, which borders the Margaret's Creek Area, since 
1968. My family, including 3 sons, enjoyed playing, boating and ice skating on 
the water behind our home for many years. Not to mention the pleasure we 
have had observing the enormous amount of wildlife in the wetland area. We 
have also enormously enjoyed the benefits of living near our beaches and the 
Raritan Bay. 

The Margaret's Creek area serves as a buffer and a barrier for us from the tidal 
surges and actual flooding that takes place here during severe storms. It helps 
to control the high tides and drain the excess waters to the bay. 

By choosing Alternative 2, hopefully our beaches, jetties and this fragile yet 
beautiful wetland area will have the contaminates removed, their structure be 
restored and they will finally be returned to us. 

The loss of the use of our beaches and jetties has been a hardship to our 
community for too many years and I look forward to the day when we can 
enjoy them again. With the help of all of us, I hope that we can rebuild the 
area and return and possible improve the precious commodity that exists here. 

I look forward to continue working with the EPA during the clean up and 
restoration of our beaches, jetties, seawall, park and wetland areas. 

I understand this is just the beginning of a long project and that we have to 
continue to protect our best interest during the removal, the restoration and 
the completion of the proposed plan. I pray for a completion in a reasonable 
time frame without complications. 



In closing, I completely support Alternative 2 as the best solution to this 
disaster. By taking the contamination away, instead of burying it on site, we 
will not have to deal with it again in the future and this brings closure to a 
most disturbing situation. 

Thank you for including us in this project and listening to our suggestions. 

Respectfully, 

Paulette Mayers 



i EPA’s Preferred Alternative for Clean up of the Raritan Bay
Kathleen McNarnara to: Tanya Mitchell 10/04/2012 04:08 PM

From: Kathleen McNamara
Tx Tanya MitcheillR2/USEPA!US@EPA

Please respond to Kathleen McNamara
History This message has been replied to and forwarded.

The EPA recently released its plan to remove lead contamination
at Raritan Bay Superfund Site in Old Bridge and Sayreville, New
Jersey.
I strongly support EPA’s preferred clean up recommendation as it
will provide the most comprehensive clean up of the
contamination and return the beach to unrestricted use.
Kathleen McNamara

U.S. FOIA Ex. 6
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From: 

To: 

History: 

EPA's Proposed Clean Up at Raritan Bay Superfund Site 
Chrissy Word to: Tanya Mitchell 

Chrissy Word <chrissy@rockingtheboat.org> 

Tanya Mitcheii/R2/USEPA/US@EPA 

This message has been replied to and forwarded. 

Dear Ms. Mitchell, 
I am writing in support of the EPA's proposed Clean Up at Raritan Bay 
Superfund Sites at Old Bridge and Sayreville, NJ -
http://www .epa .gov I region2/superfund/ npl/ raritanbayslag/ pdf /R BS _ fi 
nai_PRAP.pdf. The proposal appears to me to take an effective 
approach as it will provide the most comprehensive clean up of the 
contamination and return the beach to unrestricted use. 

Thank you for your consideration, 

chrissy word 
director of public programs 
rocking the boat 

81 i edgewater road 1 bronx, ny 104 7 4 

718.466.5799 x1219 
www.rockingtheboat.org 

10/04/2012 11:52 AM 



DRAFT DOCUMENT CHAPIN ENGINEERING 
A PROFESSIONAL CORPORA T/ON 

"Experience Matters" 
R.W. Chapin, M.S., P.E., President 
Board Certified Environmental Engineer 

DRAFT MEMO 

TO: R. Spiegel, Executive Director, Edison Wetlands Association 
Dana Patterson, EWA Program Director & RBS CAG liaison 
R.W. Chapin FROM: 

RE: Raritan Bay Slag Superfund Site, Townships of Old Bridge & Sayreville, NJ 
Proposed Plan Comments 

Date: 16 October 2012 

Per your request, Chapin Engineering has reviewed the United States Environmental Protection Agency Region 2 
[USEPA] Proposed Plan [PP] to address the Raritan Bay Slag Superfund site [RBS]. The Raritan Bay Slag Superfund site is 
unique to other Superfund Sites in the region due to highly leachable wastes have been deposited on the shoreline of 
open saline waters, as well as incorporated into shoreline structures. Soil, sediment and surface water contamination 
are extensive in an unconfined Bay system and will continue to pose a direct threat to human health and environment 
until the materials are fully removed from this dynamic system. 

The USEPA's Proposed Plan [PP] includes excavation/dredging, off-site disposal, institutional controls and long-term 
monitoring. Slag, battery casing/associated wastes, contaminated soils and sediments above the remediation cleanup 
levels would be excavated and/or dredged and disposed of at appropriate off-site facilities. The Margaret's Creek 
wetland sediments would not require restoration, but certified clean material/fill/sands would be placed as 
appropriate in excavated Margaret's Creek upland areas. 

This memo provides comments based on the PP presented by the USEPA as well as review of comments by the National 
Remedy Review Board [NRRB], Region 2's responses to the NRRB, and review of the Feasibility Study [FS] and Remedial 
Investigation [RI] as needed to understand the basis for the PP. Draft comments on the plan are provided below. 

• The PP will remove the wastes and associated contaminated soils and sediments to a secure off-site disposal 
facility. As presented in the PP, this is to be a "total removal". Given the site is essentially an open bay/ocean 
environment this is the only option that can provide a permanent solution. The USEPA's Proposed Plan is the 
correct technical approach and the only cleanup option that will also restore full public access to the Bay 
as well as fully restore the associated recreational and economic benefit. 

• The PP commits to removal of specific quantities of wastes, but does not provide any estimate of the mass of 
contaminated soils and mass of contaminated sediments that must be removed to achieve the remediation 
goals. A quantitative estimate should be provided in the Record of Decision [ROD]. 

• The NRRB's comments and Region 2's responses include discussion of Institutional Controls [IC] required for the 
various alternatives considered. The PP, because it represents a "total removal" should have not IC, but that is 
not clear. The ROD must specifically state no IC's are required, or if there could be IC associated with the PP, 
the specifics of those IC and their bases must be clearly stated. 

• Lead to the contaminant driving the remediation. USEPA selected a single remediation goal for both the soils 
and sediments this is the currently utilized NJ soil remediation standard of 400 ppm in residential soils. This 
choice was based on the rationale that a) this will avoid a "recontamination" issue, i.e., if a lower value was 
selected for sediments "clean" soil could erode from the shoreline and re-contaminate the sediments and b) 
the 400 ppm is "protective" of the site aquatic environment. 

• The NJDEP has an acute sediment value of 210 ppm of lead, which apparently was found to not apply 
to the RBS site; however, the basis for this "non-applicability" is not stated in the PP. The specific rationale for 
not using the more conservative sediment criteria must be explicitly stated in the ROD. 

• We also note that the selected lead remediation goal, 400 ppm, is based on allowable blood lead 
concentrations is young children of 10 IJg/dL [micrograms per deciliter of blood] and that allowable level will 
be revised downward based on the current literature indicating there is likely no acceptable level of lead in a 
child's blood. Selecting a more conservative overall lead cleanup concentration of 200 ppm for soil and 
sediment would be a very prudent approach that the USEPA should take. If the EPA has not done so they must 
also quantify a cleanup number for Arsenic, Copper and Antimony as these are also contaminants of concern 
with the and impacted sediments. 



U.S. FOIA Ex. 6

EPA Cleanup in Laurence Harbor. 
Tanya Mitchell 

"Eric" 

Tanya Mitcheii/R2/USEPA/US@EPA 

This message has been replied to and forwarded. 

Hello Tanya. I will not be able to make it to the public meeting 
this week, but please be assured that we are eagerly looking 
forward to getting Laurence Harbor cleaned up so our kids can 
enjoy the beach once again. 

Blessings, 

Eric Karanjawala 
Laurence Harbor, NJ 

10/16/201212:30 PM 



Baykeeper Comments on EPA Proposed Plan for Raritan Slag Remediation 

October 17, 2012 

NY /NJ Baykeeper strongly supports the EPA's Proposed Plan -Alternative 2- for the clean-up of the 

Raritan Bay Lead Slag Site through off-site disposal of contaminants. Residents throughout Old Bridge 

and the vicinity have been concerned about the threat posed to their community and the environment 

by the lead slag and other contaminants dumped here from the National Lead Company. 

Members of the Citizen's Advisory Committee worked incredibly hard for three years to understand the 

details of the threats posed by this contamination and to advocate for the best long-term solutions for 

the community and for Raritan Bay. And they have fought hard to make sure that EPA holds the 

responsible party on the hook for having the slag contamination removed from their community and 

disposed of properly off-site. Old Bridge no doubt is very proud of these outstanding local residents 

who have volunteered so much time and been so diligent on behalf o their neighbors. 

National Lead proposed a quick low budget plan to evade full responsibility for cleaning this 

contamination. They want pile up the contamination in a part of the Margaret's Creek area and just put 

dirt on top of it- they didn't even want to spring for a liner underneath their pile of pollution. Yet they 

pay their battery of lawyers and consultants plenty to try to limit the clean-up. Old Bridge officials and 

residents knew better, and thankfully so did EPA. 

Baykeeper has worked with Old Bridge environmental commission, officials, and residents to preserve 

and restore Margaret's Creek for more than a decade. It should remain high quality natural habitat and 

wetlands that absorb potential floodwaters and provide extraordinary recreational amenities to the 

public. Decreasing flooding protects people's homes and saves tax dollars. A large toxic landfill would 

limit the area and rate of storm water absorbsion and increase flooding 

Areas that have been dumped on and impacted should be cleaned and restored with this objective in 

mind. We applaud EPA's recommendation for this area, which is to remove slag, battery casings and soil 

with contamination that exceeds public health and safety standards. 

There is still a long way to go, but the proposed remedial alternative 2 focusing on off-site disposal of 

contaminants is the right way to go. It is a recommendation based on science, public safety and the 

environment, not short-cuts and savings for the party responsible for the pollution. 



Baykeeper would like to thank: 

The extraordinary individuals of the Raritan Slag who have dedicated their time and efforts to direct this 

positive proposed clean-up plan. 

All the residents of Old Bridge and Sayreville who have worked to improve their communities and our 

shared environment. 

Congressman Pallone and Senator Menendez for their steadfast leadership on Superfund clean-ups and 

through a "polluters- pay" approach that saves taxpayers hundreds of millions of dollars. 

Old Bridge Mayor Henry and Councilman Volkert along and the other Old Bridge officials who have 

worked hard for their community on this issue. 

And a very hearty thank you to EPA Region II Administrator Judith Enk, Pat Seppi and Tanya Mitchell and 

the entire EPA Slag team for moving this process along as quickly and soundly as possible. 

Thank you, 

Greg Remaud 
Deputy Director 
NY /NJ Baykeeper 
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Superfund - Raritan Bay NJ 
Tanya Mitchell 

"Crowther, Nancy L" •••••••• 

Tanya Mitcheii/R2/USEPA/US@EPA 

Hi 

As a lifelong resident of Laurence Harbor, I am finding this 
process very interesting. The slag has been there for 40 
years. Old Bridge and Sayreville were always aware of it. As 
teenagers the boys in the neighborhood would collect the lead 
to make sinkers to fish. Over twenty years ago, kids had very 
high lead levels in their systems. It is only now that the EPA 
in involved that the municipal government is raising alarms and 
pleading ignorance. 

Of course all of our home values dropped due to the publicity. 
I am not sure we will ever recover what we have lost. 

The beach in front of Bayview Drive is not natural. It was all 
trucked in 30-40 years ago. What they are not saying is that 
periodically part of it washes away after a storm and 
munitions are uncovered. Since they put the boulders at the 
edge, it occurs less frequently, but they are still there. 
Records from the Old Bridge bomb squad can confirm this as 
well. Thought you should know in case any digging is done at 
the edge of the bay 

Nancy Crowther 

10117/2012 03:37PM 



Page 1 of 1

Comment on the Proposed Plan for the Raritan Bay Slag Superfund Site Old Bridge and
Sayreville, New Jersey
Fey, Marie D
to:
Tanya Mitchell
10/19/2012 10:30AM
Hide Details
From: “Fey, Marie D” <Marie.Feyaig.com>

To: Tanya Mitchell/R2/USEPA/US@EPA

History: This message has been replied to and forwarded.
Dear Tanya:

1 was unable to make the October 17, 2012 meeting at the George bush Senior Center, I old Bridge Plaza. Old
Bridge, New Jersey. However, I would like my voice heard. I printed out the Proposed Plan and read it. I
vote for Alternative 2- Excavating/Dredging. Off-site Disposal and Monitoring.

I reside at and my backyard overlooks the wetlands between
Cliffivood Beach and Laurence Harbor. The wildlife is unbelievable. I have seen ospreys, geese, ducks,
foxes, coyotes. turtles, skunks, cranes (blue and white ones), all kinds of wild birds, ground hogs, muskrats.
mice, frogs, owls and raccoons. Please make sure the dangerous waste is removed and taken away from this
area.

The mosque is also located in this area on Route 35. Please keep the land clean for the grade school children
who attend this mosque. Do not dump in their playground.

Abo\e all ‘ve must keep the playground and beach clean for the children in Laurence Harhor’Cliffwood
Beach. The area must be made free and clean. Please do not clean up by dumping this contaminate aste in
proximity to their beaches and playgrounds.

1 hank nu. \Ir\RIF 1). LI E.’u.cutRe \‘iant UG, M( 1114 etmen1s and 1 inancial Ser ices 5) trcet, ith

‘ nrk. NY lOi)05 marie.fevaig.corn• I: 212 77O1$44 1: 1 212 770-270’)
This message contains confidential information and is intended only for the recipient addressed to above. If you are
not the named addressee, you should not disseminate, distribute or copy this email. Please notify the sender
immediately if you have received this email by mistake and delete this email from your system. Finally, the recipient
should check this email and any attachments for the presence of viruses. This organization accepts no liability for
any damage caused by any virus transmitted by this email.

file://C :\Users\tmitche1\AppData\Loca1\Temp\notesEC5222\web6371 .htm 5/7/2013
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MARIE D. FEY

October 19, 2012

Ms. Tanya Mitchell
US EPA
290 Broadway, 19th Floor
New York, New York 10007-1866

RE: Public Comment on the Proposed Plan for the Raritan Bay Slag Superfund Site Old
Bridge and Sayreville, New Jersey

Dear Tanya:

I was unable to make the October 17, 2012 meeting at the George Bush Senior Center, I Old
Bridge Plaza, Old Bridge, New Jersey. However, I would like my voice heard. I printed out the
Proposed Plan and read it. I vote for Alternative 2- Excavating/Dredging, Off-site Disposal
and Monitoring.

I reside at and my backyard overlooks the
wetlands between Cliffwood Beach and Laurence Harbor. The wildlife is unbelievable. I have
seen ospreys, geese, ducks, foxes, coyotes, turtles, skunks, cranes (blue and white ones), all kinds
of wild birds, ground hogs, muskrats, mice, frogs, owls and raccoons, Please make sure the
dangerous waste is removed and taken away from this area.

The mosque is also located in this area on Route 35. Please keep the land clean for the grade
school children who attend this mosque. Do not dump in their playground.

Above all we must keep the playground and beach clean for the children in Laurence
Harbor/Cliffwood Beach. The area must be made free and clean. Please do not clean up by
dumping this contaminate waste in proximity to their beaches and playgrounds.

Very truly yours,

Marie D. Fey

U.S. FOIA Ex. 6
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US EPA 
290 Broadway, 191

h Floor 
New York, New York 10007-1866 

Attn: Ms. Tanya Mitchell 
Remedial Project Manager 

Re: Borough of Sayreville 
Raritan Bay Slag Site 
Our File No.: PSA00035.01 

Dear Ms. Mitchell: 

October 23, 2012 

JOHN H. ALLGAIR, 1983..{)1 
DAVID J. SAMUEL, P.E. , P.P. 

JOHN J. STEFANI, P.E., LS., P.P. 
JAY B. CORNELL, P.E., P.P. 

MICHAEL J. McCLELLAND, P.E. , P.P. 
GREGORY R. VALES!, P.E., P.P. 

TIMOTHY W. GILLEN. P.E. , P.P. 
BRUCE M. KOCH, P.E., P.P. 

LOUIS J. PLOSKONKA, P.E. 
TREVOR J. TAYLOR, P.E., P.P. 

BEHRAM TURAN, P.E. 

The proposed improvement alternatives for the remediation of the Raritan Bay Slag Site 
within the Borough of Sayreville were discussed in detail at the October 22, 2012 meeting of 
the Mayor and Council. 

After a detailed discussion the Governing Body has directed me to advise you that they 
would concur with the recommendation of the USEPA that Alternative 2 be selected as the 
preferred remediation alternative. 

Should you have any questions regarding this matter, please do not hesitate to contact 
this office. 

JBC/blr 
Enclosure 
cc: Mayor and Council 

Borough Clerk 
Business Administrator 
Borough Attorney 
Borough Treasurer 

Very truly yours, 

~ 

~~~~-~~ 
Jay B. Cornell, P.E. 
Borough Engineer's Office 

CONSULTING AND MUNICIPAL ENGINEERS 
3141 BORDENTOWN AVENUE • PARLIN, NEW JERSEY 08859-1162 • (732) 727-8000 
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Raritan Bay 
Pilar Paris 
to: 
Tanya Mitchell 
10/25/2012 07:29PM 
Hide Details 
From: Pilar Paris-

To: Tanya Mitchell/R2/USEP A/US@EP A 

History: This message has been replied to and forwarded. 
Ms. Mitchell, 

Page 1 of 1 

I am a resident in Cliffwood beach and use the beach for relaxing walk and other recreational reasons. I have 
read the plan and am a bit confused on which areas are contaminated. Is Clifford beach area contaminated? 
My second question, is it possible with renovations that the town consider a dog beach. After speaking with many 
dog owners in the community; I find that many believe that an enclosed area for the dogs/owners to enjoy without 
the worries of glass, fish hooks, garbage, etc. I have a pup that loves the beach and water and unfortunately I am 
constantly worried of her stepping on or trying to eat these items. The most gross has been a feminine product. I 
think the community would really benefit from something like this and would save a the 20-30 minute drive to the 
dog park on the other side of Old Bridge. 
Thank you for you time and please let me know if this is a possibility or whom I need to contact to discuss this. 
Thanks, 
Pilar 
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Tanya, 

RARITAN BAY SLAG SUPERFUND SITE 
Joe Castelli 
to: 
Tanya Mitchell 
10/29/2012 11:19 AM 
Hide Details 
From: "Joe Castelli" 

To: Tanya Mitchell!R2/USEP AIUS@EPA 

History: This message has been replied to and forwarded. 

Page 1 of2 

I have been following this closely as I own a business that will be directly impacted. My business is the tackle 
shop located on laurence Pkwy across from the jetties. With the current hurricane this all may be a moot point. 
Anyway, it is very difficult to gauge the impact as specifics to the plan are vague. From a community standpoint, 
I agree with the option chosen to completely remove the contaminated materials. What, when, and how will 
determine the extent of damage to local businesses and the environment. I understand there is no business 
relief fund or compensation for local businesses so I am trying to determine if I need to move from Old Bridge 
township I laurence Harbor or just shutdown. 

1. Will the entire length of beach be closed for the full duration of the project or will it proceed section by 
section? If the plan calls for complete closure, our shop will be out of business as well as the hundreds 
of weekly fishermen looking for new spots to fish. I'm hoping for a systematic approach where each 
section is completed and reopened before moving on. From a project management standpoint, this 
makes sense as the majority of the cleanup and time will be at the 2 outside points and not the 3 inner 
jetties. This minimizes the impact to the middle section and allows the people to continue fishing 
during the cleanup. 

2. What is the understanding of project completion? When the last truck pulls out is the area deemed 
safe or is there an extended period of time needed for monitoring? I assume there will be residual 
readings in the water as the ocean will take a certa in period of time to cleanse itself. Expected 
completion is 24 months? Does this take into account weather closures or is that 24 working months? 

3. How will the debris be removed? It was mentioned that trucks would drive the beach and unload at a 
central location. This would require the entire length of beach to be closed. A plan should be in place 
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for trucks to exit through the nearest route and not be allowed to traverse the beach. This would allow the

beach to be accessible in the middle sections. Also, trucks driving the beach would destroy the local eco

system. Many fish feed on the crabs, sandworms, bloodworms, and ribbon worms contained in the

sand. It could take many years to revive and for some this may never happen.

4. Using a barge was also mentioned. This will require extensive dredging that would ultimately destroy
the clam and mussel beds in that area for good.

5. Ecologically we need to protect the environment as much as possible. I have been fishing this bay for

35 years. There have been fish caught this year that either have been absent for a decade or in some
cases never before. Once a very popular fish was weakfish. For more than a decade, I have not heard of
any being caught. Last year some shorts were caught and this year many legal sized Weakfish were
caught. Spot, Trigger, Croaker, and Kingfish have never been caught in the bay and this year they are
abundant. Other species as well have been caught in increasing numbers for the first time in many
years We need to minimize the impact of any potential dredging

I applaud the efforts of the EPA for the. work that has been done to this point. Your efforts have demonstrated a
concern for the community as well as the environment that go beyond carrying out duties of your job My
concern is choosing a plan and company by the lowest bidder and allowing them to dictate the cleanup plan
This will result in potentially lower capital costs and a greater cost to the environment, community, and local
business. I am a computer engineer and not a chemical engineer or marine biologist so will accept the findings
of your staff as you have gained my trust.

At this point, I would like to see a more detailed plan with timelines. I also hope that the EPA will dictate the
terms of cleanup and removal not allowing the contracted company to utilize cheaper alternatives that may
disrupt the surrounding area. From a personal perspective, we would like any info that may assist us with our
rent and utility bills if our business hopes to last during the cleanup.

If there is any opportunity to participate in formulating the project plan feel free to reach out to me. I have
managed many projects for stock trading systems because of my ability to minimize disruption and downtime
while keeping on schedule and within budget. Cleanup is the ultimate goal. Managing expectation, timelines,
and impact is the real challenge.

Regards
Joe Castelli
Tackle U.S.
273 Laurence Pkwy
Laurence Harbor, NJ 08879
Store: 732-566-4621

No virus found in this message.
Checked by AVG - www.avg.com
Version: 2012.0.2221 / Virus Database: 2441/5361 - Release Date: 10/29/12

No virus found in this message.
Checked by AVG - www.avg.com
Version: 2012.0.2221 / Virus Database: 2441/5361 - Release Date: 10/29/12
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From· 

To: 

History: 

Dear Tanya, 
Lynn Olivera to: Tanya Mitchell 

U.S. FOIA Ex. 6 
I 

Lynn Olivera 

Tanya Mitcheii/R2/USEPNUS@EPA 

This message has been forwarded. 

I think proposa l # 2 is the best solution for our 
area , especially 
being on the waterfront . 
We don ' t know what damage future storms will do , and 
t here may not be 
funds available to 
repair or refurbish it again if i t is damaged or 
destroyed . Better to 
do it right the first time . 
Sincerely, Lynn and John Olivera 

11/23/2012 06:39 PM 
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Raritan Bay Slag Superfund Site
Philip Klimek
to:
Tanya Mitchell
11/24/2012 10:43 AM
Cc:

Hide Details
From: Philip Klimek

To: Tanya Mitchell/R2/USEPA!US@EPA

Cc:

History: This message has been replied to and forwarded.
Good Morning Tanya:

I just wanted to go on record one more time supporting Alternative 2 of the proposed remedial clean up plan. The
devastating effects of Huricane Sandy only reinforces what we have been saying all along individually and in the
CAG that a major storm would only wipe out and undo any of the lesser alternatives.

Again, thank you to you and all of the other members of EPA involved with this superfund site. I look forward to
the Record of Decision when it is presented.

Thank you, Phil Klimek

Philip D. Klimek, P.E.
Contractor, Bastion Technologies
Safety Engineer
CECOM Directorate for Safety
Telephone: (732) 687-0657
Email:
Email:
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to: 
Tanya Mitchell 
11127/2012 06:59PM 
Hide Details 
From: U.S. FOIA Ex. 6 

To: Tanya Mitchell/R2/USEPAIUS@EPA 

History: This message has been replied to and forwarded . 

Page 1 of 1 

Option #2 is the only option as far as I'm concerned. Moving the contamination from one place in Old Bridge to 
another is not solving the problem. We need to make Old Bridge whole again and this can only be achieved with 
option #2. 

Debbie Walker 
Councilwoman Old Bridge 

file://C:\Users\tmitchel\AppData\Local\Ternp\notesEC5222\~web9502.htm 5/7/2013 



Tanya, 

Raritan Bay Slag Official Comments on the Proposed Plan 
Karl 
to: 
Tanya Mitchell 
11127/2012 05:38PM 
Hide Details 
From: Karl U.S. FOIA Ex. 6 

To: Tanya Mitchell!R2/USEPAIUS@EPA 

History: This message has been replied to and forwarded. 

Page 1 of3 

In case it wasn't clear in previous emails, and in case you didn't receive the absolute final version of our 
comments, please accept our comments on the Plan below. Thank you and sorry for any confusion. 

Karl 

Raritan Bay Slag Community Advisory Group Proposed Plan comments, November 27, 2012 

The members of the Raritan Bay Slag Community Advisory Group are honored to represent the 
communities affected by the Slag and to comment on the EPA's Proposed Plan. The CAG was set up 
nearly three years ago for the purpose of advising the EPA regarding ongoing study, testing, and 
cleanup plan formulation on behalf of the community, as well as being a conduit for updat ing the 
greater community on 
these activities. 

We are optimistic, albeit cautiously so, that our passionate work to defend the community is 
succeeding. We wanted the right solution for us, our children, their children AND the environment and 
it appears that the right solution is indeed the alternative which was chosen. 

Having dedicated three years of our lives to fighting for a proper cleanup of the community, we are 
happy and relieved that alternative two, a removal of the source contaminants and concentrated soil 
and sediment, was chosen as opposed to landfilling the material in place. Landfill ing contaminants in 
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tidal wetland known for flooding would NOT be protective of us, our children, their children AND the 
environment. AND WE GET OUR BEACH BACK! 

While our quality of life and property values have been temporarily affected by the fence and will 
continue to be affected during cleanup, they would have been permanently affected if a hazardous 
landfill was placed in the Margaret's Creek area, Sayreville or anywhere nearby. 

Now that the plan calls for material to be removed rather than buried by Margaret's Creek, that area 
will remain free to absorb water. A landfill would have increased the severity of flooding, erosion and 
tidal events and severely impacted properties in Cliffwood Beach, Laurence Harbor and the 
surrounding areas. 

No longer will we have to fear health or environmental impacts from the contamination. 

No longer will we need to worry that a low-budget landfill situated in the wrong location will cause 
flooding and erosion near homes, businesses and an active recreation area. 

No longer will we be concerned about storm events re-releasing these contaminants into the area. 

Our community will not have to suffer under the stigma of a toxic waste landfill near our homes and 
businesses. 

Waterfront and wetlands are precious commodities, and we are delighted that they will be returned to 
the community. 

Margaret's Creek will remain a natural protected area, allowing its wetlands to control stormwater and 
flood tides, as well as provide a home for native plants, animals and the ecosystems they inhabit. 

Sayreville's waterfront site will not be forever buried under a hazardous landfill but freed for future 
use. 

This solution might not be the quickest, but it is the most appropriate solution, leaving us without the 
problems of a smash and grab cleanup. And so far, the Superfund process for this site is moving faster 
than for most other Superfund sites in New Jersey. We hope the momentum keeps up. 

We still have some work ahead of us; we will continue to campaign for proper restoration of the 
uplands, wetlands, seawall, and beach, actions not yet detailed in any ofthe alternatives. But 
Alternative 2 is the right option. Not just for Cliffwood Beach, Laurence Harbor and Old Bridge and 
Sayreville as a whole, but for all who enjoy the park and surrounding natural areas. 

In addition to supporting the EPA's selection of Alternative 2 as the preferred cleanup alternative, the 
CAG would like to request that 

1. The EPA work towards a speedy Record of Decision and Remedial Design, in order to keep 
up the fast pace of progress that has been maintained thus far, and that 
2. The Record of Decision not be contingent upon involvement of the Responsible Parties or 
Potentially Responsible Parties. 
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We would like to take this opportunity to heartily thank the staff of the Environmental Protection 
Agency for its efforts on behalf of our community, particularly Tanya Mitchell and Pat Seppi for their 
tireless work with our group. Our incessant questioning and highly animated discussions surely tried 
their patience and we are grateful that they continued to engage us in spite of that. 

We would also like to recognize the New York I New Jersey Baykeeper, Edison Wetlands Association, 
and Raritan River Keeper for joining our CAG and for their advice and guidance during this process. 

Finally, we would like to thank elected officials of the Town of Old Bridge from this administration and 
the last, as well as Congressman Pallone, Senator Menendez and Senator Thompson for keeping us on 
their radar. 

The EPA is taking the right step here, and we look forward to working with you on the next right step. 

Sincerely, 
Members of the Raritan Bay Slag Community Advisory Group 
November 27, 2012 
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Township of Old Bridge Resolution re Slag Superfund 
Patricia Greene 
to: 
Tanya Mitchell 
11127/2012 02:23PM 
Hide Details 
From: "Patricia Greene" <PAGreene@oldbridge.com> 

To: Tanya Mitchell/R2/USEP AIUS@EPA 

History: This message has been replied to and forwarded. 

1 Attachment 

-,: 
SLAG FUND.pdf 

I would appreciate your acknowledging receipt ofthis attachment. Thank you. 

Cl'atricia )l. qreene 

Office ofthe Township Clerk 

Township of Old Bridge 

One Old Bridge Plaza 

Old Bridge, NJ 08857 

732-721-5600 Ext. 2205 
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*********************** ATTACHMENT NOT DELIVERED ******************* 

This Email message contained an attachment named 
imageOOl. jpg 

which may be a computer program. This attached computer program could 
contain a computer virus which could cause harm to EPA's computers, 
network, and data. The attachment has been deleted. 

This was done to limit 
into the EPA network. 
sent from the Internet 

the distribution of computer viruses introduced 
EPA is deleting all computer program attachments 
into the agency via Email. 

If the message sender is known and the attachment was legitimate, you 
should contact the sender and request that they rename the file name 
extension and resend the Email with the renamed attachment. After 
receiving the revised Email, containing the renamed attachment, you can 
rename the file extension to its correct name. 

For further information, please contact the EPA Call Center at 
(866) 411-4EPA (4372). The TDD number is (866) 489-4900. 

*********************** ATTACHMENT NOT DELIVERED *********************** 
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TOWNSHIP OF OLD BRIDGE 
One Old Bridge Plaza 

Stella Ward 
Township Clerk 

Ms. Tanya Mitchell 
US EPA 
290 Broadway - 191

h Floor 
New York, NY 10007-1866 

Dear Ms. Mitchell: 

Old Bridge, New Jersey 08857 

Phone: (732) 721-5600 ext. 2211 
Fax: (732)607-7944 

November 27,2012 

Enclosed is a resolution of the Township Council of the Township of Old Bridge dated 
November 19,2012 supporting the EPA's clean up ofthe Raritan Bay Slag Superfund Site. 

Very truly yours, 

TownVip of Old Bridge 

4<~,.~ i-#~-r~ 
- Stella Ward ./ 

Township Clerk 



Be it Resolved, bytheTownshipCounciloftheTownshipofOld 
Bridge, County of Middlesex, New Jersey, that: 

1/3 
RESOLUTION NO. 413-12 

SUPPORTING EPA'S CLEAN UP OF RARITAN BAY SLAG SUPERFUND SITE 

WHEREAS, the Raritan Bay Slag Superfund Site (hereinafter the "Site") is located on the shore of 
the Raritan Bay in the eastern part of Old Bridge Township within the Lauren Harbor section; and 

WHEREAS, the slag was deposited at the beachfront in the late 1960s and early 1970s, mostly in 
the form of blast furnace pot bottoms or kettle bottoms from a secondary lead smelter, in an area that had 
sustained significant beach erosion and damage due to a series of storms in the 1960s; and 

WHEREAS, elevated levels of lead, antimony, arsenic, copper, and chromium were identified by 
the New Jersey Department of Environmental Protection (NJDEP) in soil along the seawall in 2007 and at 
the edge of the beach near the western end of the seawall; and 

WHEREAS, the EPA collected samples at the Site in September 2008 as part of an Integrated 
Assessment for purposes of determining whether further action under CERLA was needed; and 

WHEREAS, the NJDEP and EPA analytical results determined that elevated levels oflead and 
other heavy metals were present at the Site; and 

WHEREAS, it was later determined that due to the elevated lead levels, a public health hazard 
existed at the Site and on April24, 2008, the EPA received a request from the NJDEP to evaluate the Site 
for a removal action under CERLCA; and 

WHEREAS, in November 2009 the site was listed on the EPA's National Priorities list; and 

WHEREAS, Remedial Investigation (RI) field activities were conducted on the Site from 
September 2012 through June 2011; and 

WHEREAS, subsequent to its completion of its remedial investigation, in September 2012, the 
EPA announced a proposed plan identifYing the preferred alternatives for addressing the site-wide soils 
and sediments at the Site (hereinafter the "Proposed Plan"); and 

I certifY the following to be a true and correct 
abstract of a resolution regularly passed at a 
meeting of the Township Council of the 
Township of Old Bridge 

DMe:J::ez=~-
Clerk of the Township of Old Bridge 

c~ Presiden~ 



Be it Resolved, bytheTownshipCounciloftheTownshipofOld 
Bridge, County of Middlesex, New Jersey, that: 

RESOLUTION NO. 413-12 

WHEREAS, the Proposed Plan provided five (5) remedial alternatives addressing the 
methodology of clean up at the Site; and 

WHEREAS, the EPA indicated in the Proposed Plan that it is recommending Remedial 
Alternative 2, identified as Excavation/Dredging, Off-site Disposal, and Long-Term Monitoring 
(hereinafter "Alternative 2"); and 

WHEREAS, the member of the Community Advisory Group (CAG) appeared before the 
Township Council at its meeting on October 15, 2012 to voice their support for Alternative 2; and 

2/3 

WHEREAS, the Mayor and Township Council are concerned about the clean up of the Site to 
ensure of the health and safety of the residents living in CliffWood Beach, Laurence Harbor and the 
surrounding areas; and 

WHEREAS, the Mayor and Township Council wish to ensure that the Township's waterfront and 
wetlands are protected and returned to the residents of Old Bridge for their use and enjoyment; and 

WHEREAS, in order to meet these goals and objectives, it is necessary for the EPA to implement 
a clean up alternative that is complete and in the best interests of the Township's residents, but at the same 
time, in a manner in which the Township of Old Bridge's interests are protected. 

NOW THEREFORE, BE IT RESOLVED by the Township Council ofthe Township of Old 
Bridge that is does hereby urge the EPA to proceed with implementing a clean up alternative, including 
Alternative 2 as stated in the EPA's Proposed Plan and to ensure that such alternative will remain in the 
best interests of the Township of Old Bridge and its residents. 

I certify the following to be a true and correct 
abstract of a resolution regularly passed at a 
meeting of the Township Council of the 
Township of Old Bridge 

Date: f November 19,2012 

:U~i/~L 



Be it Resolved' by the Township Council of the Township of Old 
Bridge, County of Middlesex, New Jersey, that: 

3/3 
RESOLUTION NO. 413-12 

BE IT FURTHER RESOLVED by the Township Council of the Township of Old Bridge that it 
does hereby urge the EPA to have the clean up fully funded by the Federal government and/or National 
Lead; the Township not be required to pay any amount for the clean-up; Federal government and/or 
National Lead will restore the beach, park and neighborhood to the pre-contaminated-like state (s) before 
the beach was closed; and Federal government and/or National Lead complete the project within three (3) 
years. 

Moved by Councilman Greene, seconded by Councilman Calogera and so ordered on the 
following roll call vote: 

AYES: Councilmen Anderson, Butler, Calogera, Greene, Volkert, Councilwomen Panos, 
Sohor, Walker, President Cahill. 

NAYS: None. 

I certifY the following to be a true and correct 
abstract of a resolution regularly passed at a 
meeting of the Township Council of the 
Township of Old Bridge 

Date: November 19, 2012 

d~~ vJ-
Clerk of the Township of Old Bridge 

President Brian Cahill 



Raritan Bay Slag Superfund Site Proposed Plan Public Comment letter & memo 
dana 
to: 
Tanya Mitchell 
11127/2012 04:18PM 
Cc: 
Pat Seppi, Judith Enck, Walter Mugdan 
Hide Details 
From: <dana@edisonwetlands.org> 

To: Tanya Mitchell!R2/USEP AIUS@EP A 

Cc: Pat Seppi!R2/USEP A/US@EP A, Judith Enck!R2/USEP A/US@EP A, Walter 
Mugdan!R2/USEP AIUS@EP A 

History: This message has been replied to and forwarded. 

4 Attachments 
... --·-·--·-1 
! I 

i i __ ~ 

----·--··- -·f 
~ . 

~~ 
,_ 

icon _sm _facebook.gif icon _sm _ twitter.gif attybhby.pdf attx 1 bsa.pdf 

Dear Ms. Mitchell, 

Page 1 of2 

On behalf of the environmental nonprofit organizations Edison Wetlands Association, New Jersey 
Food and Water Watch, New Jersey Conservation Foundation, New Jersey Public Employees for 
Environmental Responsibility, NY/NJ Baykeeper, New Jersey Sierra Club, Raritan Riverkeeper and 
Clean Ocean Action, please find the attached cover letter and technical memo for the Proposed Plan 
public comment period to the United States Environmental Protection Agency (USEPA) for the 
Raritan Bay Slag Superfund Site, Old Bridge and Sayreville, New Jersey. 

Ifyou have any questions, I can be reached at 732-321-1300. Thank you for your consideration. 

Respectfully, 

Dana Patterson 
Program Supervisor 
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Edison Wetlands Association 
732-321-1300 

Follow EWA: 

Please consider the environment before printing this e-mail. 

Page 2 of2 

The information in this e-mail is intended only for the use of the designated recipient(s) and may contain confidential and 
privileged information. If the reader of this message is not the intended recipient(s), you are hereby notified that you have 
received this email in error and that any review, dissemination, distribution, or copying of this message is strictly prohibited. 
If you have received this communication in error, please notify the sender by reply e-mail and destroy all copies of the 
original message. 

file://C:\Users\trnitchel\AppData\Local\Ternp\notesEC5222\~web8392.htrn 5/7/2013 



Ms. Tanya Mitchell 
Remedial Project Manager, Region 2 
U.S. Environmental Protection Agency 
290 Broadway, 19th Floor 

New York, New York 10007 

RE: Proposed Plan Comments 
Raritan Bay Slag Superfund Site 
Old Bridge and Sayreville, New Jersey 

November 27, 2012 

Dear Ms. Mitchell, 

On behalf of the environmental nonprofit organizations Edison Wetlands Association, New 
Jersey Food and Water Watch, New Jersey Conservation Foundation, New Jersey Public 
Employees for Environmental Responsibility, NY/NJ Baykeeper, New Jersey Sierra Club, Raritan 
Riverkeeper and Clean Ocean Action, please find the attached memo for the Proposed Plan 
public comment period to the United States Environmental Protection Agency (USEPA) for the 
Raritan Bay Slag Superfund Site, Old Bridge and Sayreville, New Jersey. 

We are in support of USEPA's selected remedy, Alternative 2, identified as Excavation/Dredging, 
Off-site Disposal, and long-Term Monitoring. Our technical comments are attached via a 
memorandum from our technical consultant, Chapin Engineering, which discusses improving 
the effectiveness of the selected remedy. 

We are extremely concerned with the current direct and immediate threat to public health and 
the environment, which will continue to expand unabated until all of the kettle bottoms and 
contaminated sediments are completely removed and taken off-site for disposal at a proper 
USEPA-certified hazardous waste landfill. This slag is leaching high levels of lead, arsenic, 
copper and antimony into Raritan Bay, Cheesequake Jetty, and Margaret's Creek wetlands. Due 
to the tidal bay and constant erosion of our beach, all capping methods are unacceptable, and 
must not be considered. The lead slag must be removed from the beach and transported off­
site immediately, so the residents can swim, sunbathe and fish safely. We understand that 
USEPA is in agreement with this as their selected remedy Alternative 2 will address these 
issues. 

In order to implement Alternative 2 safety, effectively, and have as little impact on the 
residents as possible, we recommend that USEPA utilize a barge during excavation. This would 
greatly reduce the amount of truck traffic traveling thorough the neighborhoods. We suggest 
using the local facility Bayshore Recycling to transfer out the waste. This facility has both rail 
and barge access, which could be used to take the waste to the appropriate hazardous waste 
landfill. Additionally, during the reconstruction of the Route 35 Bridge adjacent to 



Cheesequake Creek, some barge activity was used. This means that the area surrounding 
Cheesequake Creek is viable to use a barge to remove the slag on the jetty. 

After the devastation of Hurricane Sandy, it is clear that total removal of these wastes is the 
only option, and must be implemented immediately. We suggest that USEPA accelerate the 
Record of Decision and Remedial Design before any additional catastrophic storms hit, which 
could drastically move slag or sediments into sections of the bay that are not contaminated as 
we saw during Hurricane Sandy. 

We also support long-term monitoring of this site, which is important to ensure that any related 
contamination in the area has been identified and removed, and no longer poses risks to the 
public or the environment. 

Thank you in advance for taking our recommendations in to serious consideration. If you have 
any questions or would like to discuss this future, Robert Spiegel of Edison Wetlands 
Association will serve as the point of contact and can be reached at 732-321-1300 or via email 
at rspiegel@edisonwetlands.org. 

Respectfully, 

Robert Spiegel 
Executive Director 
Edison Wetlands Association 

Jim Walsh 
Director 
New Jersey Food and Water Watch 

Cindy Zipf 
Executive Director 
Clean Ocean Action 

Jeff Tittel 
Director 
New Jersey Sierra Club 

Emile DeVito, Ph.D. 
Manger of Science and Stewardship 
New Jersey Conservation Foundation 

Bill Wolfe 
Director 
NJ Public Employees for Environmental Responsibility 

Debbie Mans 
Executive Director 
NY /NJ Baykeeper 

Bill Schultz 
Raritan Riverkeeper 



TO: 

CHAPIN ENGINEERING 
A PROFESSIONAL CORPORATION 

"Experience Matters" 
R.W. Chapin, M.S., P.E., President 
Board Certified Environmental Engineer 

FROM: 
R. Spiegel, Executive Director, Edison Wetlands Association 
R.W. Chapin 

RE: Raritan Bay Slag Superfund Site, Townships of Old Bridge ft Sayreville, NJ 
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Per your request, a review of the United States Environmental Protection Agency Region 2 [USEPA] Proposed Plan [PP] 
to address the Raritan Bay Slag Superfund site [RBS] was conducted. The RBS is a unique Superfund site where highly 
leachable wastes have been deposited on the shoreline of open saline waters, as well as incorporated into shoreline 
structures. Soil, sediment and surface water contamination are extensive. 

The USEPA's Proposed Plan [PP] includes excavation/dredging, off-site disposal, institutional controls and long-term 
monitoring. Slag, battery casing/associated wastes, contaminated soils and sediments above the remediation cleanup 
levels would be excavated and/or dredged and disposed of at appropriate off-site facilities. The Margaret's Creek 
wetland sediments would not require restoration, but certified clean material/fill/sands would be placed as 
appropriate in excavated Margaret's Creek upland areas. 

This memo provides comments based on PP presented by the USEPA [both the written PP and presentations at the 
public hearing] as well as review of comments by the National Remedy Review Board [NRRB], Region 2's responses to 
the NRRB, and review of the Feasibility Study [FS] and Remedial Investigation [RI] as needed to understand the bases 
for the PP. Comments are provided below. 

• The PP will remove the wastes and associated contaminated soils and sediments to secure off-site disposal. As 
presented in the PP, this is to be a "total removal". Given the site is essentially an open ocean environment 
this is the only option that can provide a permanent solution. USEPA is applauded and thanked for selecting the 
"right" solution for the local residents and the environment. 

• As noted in my presentation at the public hearing, the location of the RBS on an open shoreline makes total 
removal the only option. Hurricane Sandy caused major havoc to the RBS and illustrates the wisdom of the PP. 
In addition, I note that review of the NOAA aerial photos for the site post-Sandy illustrate how the containment 
area proposed by NL Industries for Margaret's Creek would have been impacted by this storm and is not a 
protective option. 

• The PP commits to removal of specific quantities of wastes, but does not provide any estimate of the mass of 
contaminated soils and mass of contaminated sediments that must be removed to achieve the remediation 
goals. A quantitative estimate should be provided in the Record of Decision [ROD]. 

• The NRRB's comments and Region 2's responses include discussion of Institutional Controls [IC] required for the 
various alternatives considered. The PP, because it represents a "total removal" should have not IC, but that is 
not clear. The ROD must specifically state no IC's are required, or if there could be IC associated with the PP, 
the specifics of those IC and their bases must be clearly stated. 

• Lead is the contaminant driving the remediation. USEPA selected a single remediation goal for both the soils 
and sediments this is the currently utilized NJ soil remediation standard of 400 ppm in residential soils. This 
choice was based on the rationale that a) this will avoid a "recontamination" issue, i.e., if a lower value was 
selected for sediments "clean" soil could erode from the shoreline and re-contaminate the sediments and b) 
the 400 ppm is "protective" of the site specific aquatic environment. 

• The NJDEP has an acute sediment screening value of 210 ppm of lead, which apparently was found to not apply 
to the RBS site; however, the basis for this "non-applicability" is not stated in the PP. The specific rationale for 
not using the more conservative sediment criteria must be explicitly stated in the ROD. 

• We also note that the selected lead remediation goal, 400 ppm, is based on allowable blood lead 
concentrations is young children of 10 IJg/dl [micrograms per deciliter of blood] and that allowable level will 
be revised downward based on the current literature indicating there is likely no acceptable level of lead in a 
child's blood. Selecting a more conservative overall clean lead cleanup concentration of 200 ppm for soil and 
sediment would be a very prudent approach that the USEPA should take. 
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U.S. FOIA Ex. 6

Susan Lopez 

To whom it may concern, 

I am a resident of the Cliffwood Beach section of Old bridge and have many concerns regarding the 

Raritan Bay Slag. I have carefully read the EPA clean up proposal and feel that the only true means of 

riding the contamination is by choosing alternative 2, excavating/dredging, offsite disposal and 

monitoring. This clean up needs to take priority and start as soon as possible. After the Hurricane the 

storm surge has moved many of these affected areas and will continue to migrate and affect the health 

and well being of the residents of these communities. 
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1.0 INTRODUCTION

1.1 Summary of Site Conditions

The Raritan Bay Slag Site is approximately 1.5 miles in length and consists of the waterfront
area between Margaret's Creek and the areas just beyond the western jetty at the Checsequakc
Creek Inlet (See Figure 1). For case of discussion and reference locations, the Site has been
divided into eleven areas as shown in Figure 2. These areas have been grouped into three sectors
based on the type of environment and proximity to source areas; sectors include the Seawall
Sector (Areas 1, 2, 3, 4, 5, and 6), the Jetty Sector (Areas 7, 8 and 11), and the Margaret's Creek
Sector (Area 9). Since Raritan Bay is relatively calm during normal conditions, the majority of
sediment movement occurs during storms. Waves in the Bay originate predominantly from the
cast and northeast (Atlantic Ocean). Thus contaminants from (he Seawall and Margaret's Creek
Sectors tend to migrate westward. Currents near the Jetty Sector are complex due to strong tidal
currents within Cheescquakc Creek. This complicated environment dictates a specific
sequencing of cleanup activities to prevent reconlamination of remediated areas. The sequencing
to prevent rccontamination is as follows: the Margaret's Creek Sector; the Seawall Sector; then
the Jetty Sector.

The primary sources of contamination are slag from a lead reclamation process and battery
casings. The seawall is up to 80 percent slag. Battery casings were found in the upper two inches
of depositional zones in Areas 2 and 5. Buried slag was observed in test excavations on the
upland side of the seawall in Area 1 and the eastern end of Area 4. The Western Jelly and
adjacent areas contain slag and some battery casings. The western side of the Western Jetty and
the adjacent shoreline arc comprised of 80 to 90 percent slag. The prevailing currents in the
vicinity of the Western Jetty promote sediment deposition on the western side of the jetty and
transport of sediment into Raritan Bay. Margaret's Creek contains visible slag waste piles in
upland areas of Margaret's Creek. Crushed battery casings were also observed scattered in
upland areas of Margaret's Creek. No slag or battery casings were observed in the wetland
sediment.

1.2 Description of the Selected Remedy

On May 23, 2013 EPA issued a Record of Decision (ROD) selecting the final Remedy for the
Site. The Remedy addresses the slag and battery casings and associated wastes, and
contaminated and highly impacted soil and sediment and consists of the following major
components and subcomponents.

Prc-dcsign investigation

Removal of all source materials and contaminated soil and sediment in all areas.
including:

o Segregation and removal of slag
o Removal of battery casings and associated wastes
o Excavation of contaminated soils and dewatcring if necessary
o Dredging and dewatcring of contaminated sediment including hot spots

Rarilan Bay Slag RDRA SOW - Page 4



Post-removal inspection and sampling

Transport and off-site disposal of excavated/dredged/removed materials

Restoration of areas impacted by slag and battery casings and associated wastes,
excavated areas and dredged areas (if necessary)

Coastal wetland restoration and monitoring in bay area wetlands

Surface water monitoring

Green remediation considerations

Permitting

In the Jetty and Seawall Sectors, the term "soil" relers to all contaminated solids other than slag,
and battery casings and associated wastes that lie upland of the mean high tide line. The term
"sediment" in the Jetty and Seawall Sectors refers to all contaminated solids other than slag and
battery casings and associated wastes seaward of the mean high tide line. In the Margaret's
Creek Sector, the term "sediment" relers to solids that are submerged in water, and the term
"soil"' refers to solids other than the slag and battery casings and associated wastes that are on
dry land.

Slag, battery casings and associated wastes shall be excavated based on visual observation and
disposed of at appropriate off-site facilities. Slag materials that are not readily visible will be
remediated as soil/sediment. Contaminated soils and sediment above the lead remediation
cleanup level of 400 mg/kg shall be excavated and/or dredged and disposed of at appropriate
oft si to facilities. By removing the above-referenced wastes, surface water contamination will be
reduced to acceptable levels over time. Monitoring shall be implemented to ensure the
effectiveness of the remedy by achieving the remedial goals presented in Table 1-1.

Table 1-lClcanup Levels for Chemicals of Concern for the Selected Remedy

Media
Soil and Sediment
Surface Water

Chemical of Concern
Lead
Arsenic
Copper
Iron
Lead
Mnnganc.sc
Vanadium
/inc

Cleanup Level
400 mg/kg"
36ug/Lh

3.1 ug/L"
I,000ug/Lc

24 ug/1 ,
120 ug/L ll

20 ug/l , ''
81 ug/L1'

' LI'A Hiologk'iil I cclinii;nl A 'c Group saxvmnj.' henclimurk

Although a live-year review would not be required since this Remedy results in an un l imi ted
use/unrestricted exposure scenario, a policy review may be conducted within live years of
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completion of construction if all Remedial Action Objectives (RAOs) have not yet been
achieved.

1.3 Work to he Performed

Respondent shall design, implement, operate and maintain the remedy in accordance with the
Rarilan Bay Slag ROD. this Statement of Work (SOW), including the Remedial Design (RD)
and Remedial Action (RA) Schedules, the Performance Standards, and all deliverable^ created
under this SOW and approved by the U.S. Environmental Protection Agency (KPA) .

The Performance Standards include all Applicable or Relevant and Appropriate Requirements
(ARARs). cleanup goals, cleanup levels, cleanup standards, specifications and all measures for
the performance response actions selected in the ROD and treatment processes, engineering
controls and other controls set forth in the ROD, the SOW and any deliverable created and
approved under the Unilateral Administrative Order (UAO) and the SOW.

2.0 DEFINITIONS

Unless otherwise expressly provided in the SOW, the terms used in the SOW that are defined in
C l i R C I . A . in regulations promulgated under CHRCLA, or in the UAO. have the meanings
assigned to them in CFRCI.A, in such regulations, or in the UAO. Whenever terms listed below
are used in the SOW or in any attachment hereto, the following def in i t ions apply:

Unilateral Administrative Order - means the Unilateral Administrative Order ( C H K C ' I . A -02-
2014-201 2) and all appendices attached thereto to which this SOW is an Appendix.

Operation and Maintenance or O&M - means all activities required to operate, maintain, and
monitor the effectiveness of the Remedial Action as required under the O&M Manual.

Paragraph or Section - means a paragraph of the SOW. unless otherwise stated.

Performance Standards - means the cleanup standards and other measures of achievement of (he
goals of the RA. as set forth in the ROD.

RA - means the Remedial Action or Remedy selected in the ROD for the Site.

RA Schedule - means the schedule set forth in Section 7.3 or any proposed revised RA Schedule
submitted under this SOW and approved by F.PA.

RD - means the Remedial Design for those activit ies to be undertaken by the Respondent to
develop final plans and specifications for the RA as specified in the SOW.
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RD Schedule - means the schedule set forth in Section 7.2, or any proposed revised RD Schedule
submitted under this SOW and approved by EPA.

Record of Decision or ROD means the IIP A Record of Decision issued on May 23, 2013.

Respondent - means ML Industries, Inc.

Statement of Work or SOW - means the statement of work that describes the activities the
Respondent shall carry out to implement the RA, the RD and Operation and Maintenance
regarding the Site.

Supporting Deliverable* - means any document or deliverable defined to correspond with its use
in Section 6.3 and Schedules found in Sections 7.2 and 7.3.

Work - means all activities and obligations Respondent is required to perform under the UAO.
except the act ivi t ies required under Section XX of the UAO (Record Preservation).

3.0 COMMUNITY INVOLVEMENT AND TECHNICAL ASSISTANCE

3.1 Community Involvement Responsibilities

If requested by EPA, Respondent shall support EPA's community involvement activities. This
may include providing i n i t i a l submissions and updates of plans, reports or other delivcrables to
(i) Community Advisory Groups, ( i i ) Technical Assistance Grant recipients and their advisors,
and ( i i i ) other entities in order to provide them wi th a reasonable opportunity for review and
comment. All community involvement activities conducted by Respondent at EPA's request are
subject to EPA's oversight and approval.

Community Affairs Liaison If requested by EPA, Respondent shall, wi th in 15 days, designate
and notify I-PA of Respondent's Community Affairs Liaison. Respondent may hire a contractor
for this purpose. Respondent's notice must include the name, t i t le , and qualifications of the
Community Affairs Liaison. The Community Affa i rs Liaison wi l l be responsible for responding
to EPA's request regarding the publ ic ' s inquiries about the site.

4.0 REMEDIAL DESIGN

4.1 Remedial Design Work Plan

Respondent shall submit a RD Work Plan (RDWP) for EPA approval. The RDWP shall be
prepared in accordance with the EPA Remedial Design/Remedial Action Handbook, EPA 540/R-
95/059 (June 1995), and any subsequent updates. The RDWP shall provide for the sequencing
of RD and RA activities as follows: Margaret's Creek. Seawall and Jetty Sectors.
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'he RDWP shall include:

I . The identity of, contact information for, and description of the roles of the members of
Respondent's RD project team, including the Project Coordinator, QA Off ic ia l and
Supervising Contractor; independent QA Official i f lQAT is used;

2. Plans and schedules for implementing all RD activities identified and any pro-design
tasks identified in this SOW, or required by RPA to be conducted in order to develop the
RD;

3. A description of the overall management strategy for performing any pre-design
investigations and the RD, and a general approach to contracting, construction, operation,
maintenance, and monitoring of the RA as necessary to implement the Work;

4. A proposal for a design/build approach to the design and construction whereby the design
is developed to about the 60 percent completion level followed by subsequent field
engineering during pre-eonstruclion or construction. The design/build approach provides
f lexibi l i ty regarding further Site characteri/ation activities and allows for deferring some
prc-design sampling unt i l later in the design or in the construction stage. The design/build
proposal should clearly ident ify any aspects of the prc-design investigation that will be
deferred. EPA wi l l determine if conditional acceptance of the approach is appropriate as
part of RD Work Plan approval process. KPA wil l make a final determination regarding
the approach wi th the approval of the 30 percent design;

5. A description of the responsibil i ty and authority of all organi/ations and key personnel
involved with the development of the RD;

6. Descriptions of any areas requiring clarification and/or anticipated problems (e.g.. data
gaps) and the approach to be used to address those problems;

7. A prel iminary outl ine of any drawings and specifications including any sample design
sheets and proposed templates to be used in the design (e. g. , drawing template, spec
template, basis of design template, formal for data management systems and coordinate
systems, etc. );

8. A description of the proposed design quali ty assurance approach (e. g.. peer review, etc,);

9. A description of permitting, substantive permitting requirements. ARARs and other
regulatory requirements;

10. A description of how the RD and the RA w i l l follow HPA's Super fund Green
Remediation Strategy to ensure that the entire project incorporates options to minimize
the environmental footprints of the cleanup action:
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11 . A description of plans for. and a schedule for, coordination with, and access from, entities
affected by. or that may affect the Work (e.g.. properly owners, state agencies, local
agencies, etc.), such as access, permitting, property acquisition, property leases, and/or
easements required for implementation of the RD and RA;

12. A schedule for completion of the Remedial Action Work Plan including Supporting
Delivcrahles and Schedule as specified in Sections 6.3, 7.2 and 7.3.

4.2 Treatiibility Pilot Study

Respondent may perform a Treatability Study (TS) for the separation of lead contamination from
soils and sediment in the Seawall and Jelly Sectors.

If Respondent elects to perform a TS, Respondent shall submit a TS Work Plan (TSWP) wi th the
RDWP for HI*A approval. Respondent shall prepare the TSWP in accordance wi th KPA's Guide
for Conducting Trealabilily Studies under CERCEA, Final (October 1992) as supplemented for
RD by the Remedial Design/Remedial Action Handbook, HP A 540/R-95/059 (June 1995).

In accordance with the schedule in the HPA-approvcd TSWP, Respondent shall submit a TS
Evaluation Report for EPA approval.

HPA may require Respondent to supplement the TS Evaluation Report and/or to perform
addit ional treatability studies.

4.3 Pre-Design Investigation

The purpose of the Pre-Design Investigation (PDI) is to address data gaps by conducting
additional field investigations to ensure the complete removal of all slag, battery
casing/associated wastes and contaminated and h igh ly impacted soils and sediment. The
pre-design investigation shall review historical data as appropriate, refine the remediation areas
and obtain any additional parameters, which may include analytical , hydro-geological or
gcochemical parameters. Results from the pre-design investigation shall be used to ( 1 ) estimate
the area and volume of excavation; (2) delineate the vertical extent of slag and battery casings
and associated wastes through test pits or other methods; (3) characterize separate waste streams
(i.e.. slag, battery casings and associated waste) for appropriate disposal. The PDI shall collect
additional geoleehnical data including soil cores near the seawall, the Western Jetty and
Margaret's Creek upland areas and as needed samples to determine the ability of soil to
withstand the loads during construction activities,

The PDI may be conducted in stages to support the sequencing of implementation of components
of the remedy. As discussed in Section 4.1, the Respondent may propose integrating PDI
sampling activities into subsequent stages of the RD/RA process as part of a design/build
proposal.
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4.3.1 Pre-Desiun Investigation Work Plan
Respondent shall submit a PDI Work Plan (PDIWP) lor HPA approval in accordance
with the schedule in the EPA-approvcd RDWP. Such schedule may provide for deferring
PDI work to a subsequent RD/KA stage. The PDIWP shall include:

1. An evaluation and summary of existing data and description of data gaps;

2. A sampling plan including media to be sampled, contaminants or parameters for
which sampling will be conducted, location (areal extent and depths) and number
of samples;

3. Cross reference to Quality Assurance/Quality Control (QA/QC) requirements set
forth in the Quality Assurance Project Plan (QAPP) referenced in Section 6.6.7
below; and

4. A schedule for conducting the PDI including, where appropriate deferring
sampling unt i l the construction process.

4.3.2 Pre-Desiun Investigation Evaluation Report
Unless otherwise approved by HPA as part of a design/build approach referenced in
Section 4.1, above, following completion of the PDI{s) Respondent shall submit a PDI
Evaluation Report(s). This reporl(s) must include:

1. Summary of the investigations performed;

2. Summary of investigation results including figures and maps with sampling
locations and concentrations;

3. Summary of validated data (i.e., tables and graphics);

4. Data validation reports and laboratory data reports;

5. Narrative interpretation of data and results;

6. Results of statistical and modeling analyses;

7. Copies of field notes and log books;

8. Photographs documenting the work conducted; and

9. Conclusions and recommendations for RD, including resultant design parameters
and criteria.

10. KPA may require Respondent to supplement the PDI F.valuation Report and/or to
perform addit ional tasks.
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4.4 Preliminary (30%) Remedial Design

In accordance with the schedule in the liPA-approvcd RDWP Respondent shall submit a
Preliminary (30%) RD(s) for KPA's comment. The Preliminary RD(s) shall include:

1. A design criteria report, as described in the Remedial Design/Remedial Action
Handbook, F.PA 540/R-95/059 (June 1995);

2. Design assumptions and parameters, inc lud ing design restrictions, process performance
criteria, appropriate unit processes for any treatment train and expected removal or
treatment efficiencies for both the process and waste (concentration and volume);

3. Preliminary plans, drawings and sketches, including design calculations and restrictions;

4. Results of any additional field sampling;

5. Proposed cleanup verification methods, including compliance with ARARs;

6. Expected monitoring and operation requirements;

7. A description of Respondent's proposed Project Delivery and RA contracting strategy;

8. Descriptions of permit requirements and schedule;

9. Real estate acquisition through any purchases or casements that are necessary to
implement the RA;

10. Preliminary O&M Manual;

1 1 . A description of how the RA wil l be implemented in a manner that minimizes
environmental impacts in accordance with KPA's Principles for Greener Cleanups (Aug.
2009) and any Region 2 Greener Remediation requirements;

12. Preliminary RA Schedule; and

1 3. Supporting deliverables as specified under the 30% RD in Section 7.2 RD Schedule.

4.5 Intermediate (60%) Remedial Design

In accordance wi th the schedule in the HPA-approved RDWP Respondent shall submit the
Intermediate (60%) RD(s) for HPA\ comment. The Intermediate RD(s) shall; (1) be a
cont inuat ion and expansion of the Preliminary RD; (2) address comments in accordance with
l-TA's direction regarding the Preliminary RD; and (3) include the same elements as are required
for the Preliminary RD unless otherwise approved by KPA.

Raman Bay Slag KDRA SOW - Page 1 I



4.6 Prc-Final Remedial Design

In accordance with the schedule in the HPA-approvcd RDWP Respondent shall submit the Pre-
Final 95% RI)(s) for EPA's comment. The Pro-Final Design(s) shall he a cont inuat ion and
expansion of the previous submittal and shall address comments in accordance with FPA's
direction on such documents. The Prc-Final RI ) ( s ) wi l l serve as the approved Final RI ) ( s ) if HPA
approves the Prc-Final RD(s) without comments. The Prc-Final RD(s) must include:

1. A complete set of construction drawings and specifications that arc: (i) certified by a
Professional Engineer registered in the State; (ii) reproducible and suitable for bid
advertisement; and (iii) follow the Construction Specifications Institute's Master Formal
2012:

2. The final engineering plans/drawings shall represent an accurate ident i f ica t ion of existing
site conditions and an illustration of the Work proposed. Drawings shall represent, as
necessary, all proposed equipment, improvements, details and other construction and
installation items to be developed in accordance with the current standards and guidelines
of the Slate. Drawings shall be submitted in two standard si/.cs, approximately 24" x 36
and half size. A list of drawing sheet titles shall be provided. A survey and engineering
drawings showing existing site elements, site conditions, tide line, properly borders, and
casements;

3. A final engineer's construction and operation and maintenance cost estimate. This cost
estimate shall update the Feasibility Study cost estimate to reflect ihc details presented in
the Final Design;

4. Prc-Final versions of the same elements and deliverables as are required for the
Intermediate RD;

5. A discussion of the manner in which the RA will achieve the Performance Standards;

6. A technical specification for photographic documentation of the RA;

7. A specification for project signs at the site. Ihc sign should describe ihc project, ihe
name of the contractor performing the RD/RA work or the PRP Group, stale that the
projecl is being performed under KPA oversight, and provide an HPA contact for further
information;

8. Description of Respondent's method for selecting the construction contractors); and

9. Supporting deliverables as specified in Section 7.2 RD Schedule.

4.7 Final Remedial Design
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In accordance with the schedule in the HPA-approvcd RDWP Respondent shall submit the Final
(100%) RD(s) for EPA approval. The Final RD(s) shall address comments in accordance with
EPA's direction on the Prc-fmal RD(s) and shall include final versions of all Pre-fmal
dclivcrables.

5.0 REMEDIAL ACTION

5.1 Remedial Action Work Plan

Respondent shall submit a RA Work Plan (RAWP) for KPA approval that includes at a minimum
the following:

1. The identity of, contact information for, and description of the roles of the members of
Respondent's RA project team, including the Project Coordinator, QA Official and
Supervising Contractor; independent QA Official if IQAT is used;

2. A proposed RA Construction Schedule including a schedule for implementing all RA
tasks identified in the approved Final Design;

3. Description of plans for satisfying permitting requirements, including obtaining permits
for any off-site activity, satisfying ARARs requirements, and for satisfying substantive
requirements of permits for on-site activity;

4. Summary of spill control plan or other plans to eliminate or reduce incidence of
emissions during construction, and to minimize the impacts of such potential releases to
adjacent environments (e.g., wetlands, surface waters, groundwater); and

5. Discussion of and schedule for supporting deliverables or preparation of Supporting
Deliverablcs as specified in Section 7.3 RA Schedule.

5.2 Meetings, Inspections and Reports

5.2.1 Preconstructjpn Meeting
Respondent shall hold a preconstruetion meeting with EPA and others as directed or
approved by HP A. The following elements must be addressed at the meeting: methods for
documenting and reporting data; methods for distributing and storing documents and
reports; methods for assuring health and safety of on-site personnel and area residents;
methods for assuring construction quality and methods for restricting site access.
Respondent shall prepare, and send to all Parties, minutes of the prcconslruction meeting
within seven days of the meeting.

5.2.2 Periodic Meetings
During the construction portion of the RA (RA Construction), Respondent shall meet
weekly with EPA, and others as directed or determined by EPA, to discuss construction
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issues. Respondent shall distribute an agenda and list of attendees to all Parties prior to
each meeting. Respondent shall prepare minutes of the meetings and shall distribute the
minutes within seven days of the meeting to all Parties.

5.2.3 Inspections
EPA will conduct periodic inspections and have an on-site presence during the Work.
Respondent shall provide access to EPA at all times including during any and all periodic
inspections. At EPA's request, the Supervising Contractor or other designee shall
accompany EPA during inspections.

Respondent shall provide on-site office space for EPA personnel to perform their
oversight duties. The minimum office requirements are a private office with at least 150
square feet of floor space, an office desk with an ergonomic chair, personal Dell E-port
docking station and compatible computer monitor equipment, access to a secure file
cabinet, facsimile, reproduction, and sanitation facilities. A telephone and telephone
access along with an internet cable and/or Wi-Fi access is also required. The on-site
office shall be made available three days preceding the start of PDI sampling and
available until final completion of Work has been approved or otherwise notified by
EPA.

Respondent shall provide the appropriate site required personal protective equipment to
include hard hats, safety glasses and coveralls for EPA personnel and any oversight
officials to perform their oversight duties.

Upon notification by EPA of any deficiencies in the RA Construction, Respondent shall
lake all necessary steps to immediately correct the deficiencies and/or bring the RA
Construction into compliance with the approved Final RD, any approved design changes,
and/or the approved RAWP. If applicable, Respondent shall comply with any schedule
provided by EPA in its notice of deficiency.

5.2.4 Progress Reports
Commencing with the first month following lodging of the UAO and until EPA issues the
Certification of Completion of the RA, Respondent shall submit progress reports to EPA
on the fifteenth day of each month, or as otherwise approved by EPA. If requested by
EPA, Respondent shall also provide briefings for EPA and/or the State to discuss the
progress of the Work. The reports must be submitted in electronic form. The reports must
cover all activities that took place during the prior reporting period, including;

1. The actions that have been taken toward achieving compliance with the UAO;

2. A summary of all results of sampling and tests and all other data received or
generated by Respondent;

3. A description of all plans, reports, and other deliverablcs that were submitted;
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4. A description of all activities relating to the RA Construction that are scheduled
for the next six weeks;

5. Updated RA Construction Schedule; together with information regarding
percentage of completion, amount/volume of material removed off-site,
unresolved delays encountered or anticipated that may affect the future schedule
for implementation of the Work, and a description of efforts made to mitigate
those delays or anticipated delays;

6. A description of any modifications to the work plans or other schedules that
Respondent has proposed or that have been approved by HPA including
descriptions of violations or corrective actions; and

7. A description of all activities undertaken in support of the Community
Involvement Plan during the reporting period and those to be undertaken in the
next six weeks.

8. Information regarding planned activities for the subsequent two months following
the reporting period: a description of all scheduled actions, including data
collection, implementation of work plans, and construction progress, including
any critical path diagrams such as Gantt charts and Pert charts.

9. A summary of any contractor change orders that have been approved.

. 5.2.5 Notice of Progress Report Schedule Changes
If the projected schedule for any activity described in the Progress Reports, including
activities required to be described under Section 5.2.4 bullet 4 changes. Respondent shall
notify EPA of such change at least seven days before performance of the activity and if
needed, obtain HPA approval for such schedule changes.

5.2.6 Emergency Reporting
If any action or occurrence during the performance of the Work, which causes or
threatens a release of Waste Material from the Site that constitutes an emergency
situation or may present an immediate threat to public health or welfare or the
environment, the Respondent shall immediately take all appropriate action to prevent,
abate, or minimize such release or threat of release and shall immediately notify the
National Response Center at (800) 424-8802 and the appropriate EPA Remedial Project
Manager. If the Remedial Project Manager is available, the Respondent shall notify the
Chief of the Mega Projects Section of the Emergency and Remedial Response Division
of EPA Region 2 at (212) 637-4310 of the incident or Site conditions. The Respondent
shall take such actions in consultation with EPA's Remedial Project Manager, or other
available authorised EPA officer, and in accordance with all applicable provisions of this
Order, including, but not limited to, the Health and Safety Plans, the Contingency Plans,
and any other applicable plans or documents developed pursuant to the SOW. In the
event that Respondent fails to take appropriate response action as required by this
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Paragraph, and EPA takes such action instead, Respondent shall reimburse EPA for all
costs of the response action not inconsistent with the NCP, pursuant to Section XI
(Payment for Response Costs).

The Respondent shall submit a written report to EPA within 7 days after each such
release, setting forth the events that occurred and the measures taken, or to be taken, to
mitigate any release or endangerment caused or threatened by the release and to prevent
the reoccurrence of such a release. Within 30 days after the conclusion of such an event,
Respondent shall submit a final report setting forth all actions taken in response thereto.
This reporting requirement is in addition to, and not in lieu of, reporting under Section
103(c) of CERCLA, 42 U.S.C. §9603(c), and Section 304 of the Emergency Planning and
Community Right-To-Know Act of 1986, 42 U.S.C. §11004, ct seq.

5.3 Off-Site Shipments

Respondent may ship hazardous substances, pollutants and contaminants from the site to an off-
site facility only if they comply with Section 121(d)(3) of CERCLA, 42 U.S.C. § 9621(d)(3), and
40 C.F.R. § 300.440. Respondent will be deemed to be in compliance with CERCLA Section
121(d)(3) and 40 C.F.R. § 300.440 regarding a shipment if Respondent obtain a prior
determination from EPA that the proposed receiving facility for such shipment is acceptable
under the criteria of 40 C.F.R. § 300.440(b). Respondent may ship Investigation Derived Waste
(IDW) from the site to an off-site facility only if Respondent comply with EPA's Guide to
Management of Investigation Derived Waste, OSWER 9345.3-03FS (Jan. 1992).

Respondent may ship Waste Material from the site to an out-of-state waste management facility
only if, prior to any shipment; they provide notice to the appropriate state environmental official
in the receiving facility's state and to the EPA Project Coordinator. This notice requirement will
not apply to any off-site shipments when the total quantity of all such shipments will not exceed
ten cubic yards. The notice must include the following information, if available: (1) the name
and location of the receiving facility; (2) the type and quantity of Waste Material to be shipped;
(3) the schedule for the shipment; and (4) the method of transportation. Respondent also shall
notify the state environmental official referenced above and the EPA Project Coordinator of any
major changes in the shipment plan, such as a decision to ship the Waste Material to a different
out-of-state facility. Respondent shall provide the notice after the award of the contract for
Remedial Action construction and before the Waste Material is shipped.

5.4 Remedial Action Construction Completion

5.4.1 RA Construction Completion Inspection
Respondent may schedule an inspection for the purpose of obtaining EPA's approval of
the completion of the RA Construction Phase. The inspection must be attended by
Respondent and EPA and/or their representatives. A reinspection must be conducted if
requested by EPA.
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If EPA concludes that the RA is not Complete, EPA must so n o t i f y Respondent. EPA's
notice must describe any deficiencies. The Respondent shall submit specifications and a
schedule for EPA approval wi th in the time frame specified in EPA's notice. Respondent
shall perform all activit ies in the HPA-approved specifications and schedule.

5.5 Certification of Completion of the Remedial Action

5.5.1 RA Completion Inspection
The RA is "Complete" for purposes of this section when it has been ful ly performed and
the Performance Standards have been achieved. Respondent shall schedule an inspection
for the purpose of obtaining EPA's Certification of Completion of the RA. The inspection
must be attended by Respondent and EPA and/or their representatives.

5.5.2 RA Monitoring Report
The Respondent shall submit a RA Monitoring Report lo EPA requesting EPA's
Certif ication of Completion of the RA. The report must: (1) include certifications by a
registered professional engineer and by Respondent's Project Coordinator that the RA is
complete; (2) be prepared in accordance with EPA's ('lose Out Procedures for \'PL Sites
guidance (May 201 1 ) or most recent version; (3) contain monitoring data to demonstrate
that performance standards have been achieved; and (4) be cert if ied in accordance with
Section 6.2.1.

If EPA concludes, based on the ini t ial or any subsequent report requesting Certification
of Completion of the RA, that the RA is Complete, EPA must so certify to Respondent.
This certification wi l l constitute the Cert i f icat ion of Completion of the RA for purposes
of the UAO. Certification of Completion of the RA wi l l not affect Respondent's
remaining obligations under the UAO.

5.6 Certification of Completion of the Work

5.6.1 Work Completion Inspec I ion
Respondent shall schedule an inspection for the purpose of obtaining EPA's Certification
of Completion of the Work. The inspection must be attended by Respondent, EPA and
their representatives.

5.6.2 Work Completion Report
Following the inspection. Respondent shall submit a report to EPA requesting EPA's
Certification of Completion of the Work. The report must: (a) include certifications by a
registered professional engineer and by Respondent's Project Coordinator that the Work.
including all O&M activities, is complete; and (b) be certified in accordance with Section
6.2.1. If the RA Report submitted under Section 5.4.2 includes all elements required
under this Section 5.6.2. then the RA Report suffices to satisfy all requirements under this
Section 5.6.2.
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Pre-final Construction Inspection - When Respondent makes a determination that
construction is complete for a component ol'thc RA, they shall notify EPA. schedule and
conduct with EPA a pro-final construction inspection for that component. The purpose of
the inspection is to determine whether the construction of the component is complete and
complies with the final remedial design and the approved RAW P. The pre-final
inspection shall include a walkthrough inspection of the faci l i t ies constructed for that
component of the RA. Respondent shall certify that the equipment performs to meet the
purpose and intent of the specifications. HPA shall identify and note any outstanding
construction and/or operation items found during the inspection.

Pre-final Construction Inspection Report - Respondent shall submit, after each Pre-final
Construction Inspection, a Pre-final Construction Inspection Report for that component
of the RA after completion of a Pre-final Construction Inspection for that component.
This report shall describe all outstanding construction and/or operation items, all actions
required to resolve these items, the proposed completion date for these items, and a
proposed date for the final inspection.

Final Construction Inspection - The Respondent will schedule and conduct, wi th FPA's
approval, a final construction inspection for each component of the RA. after completion
of work identified in the Pre-final Construction inspection Report. This inspection shall
include another walkthrough of the facilities constructed as part of that component. The
Respondent and the RPM shall use the Pre-final Construction Inspection Report as a
checklist during this inspection.

5.4.2 RA Report
Following the completion of construction activities, Respondent shall submit an "RA
Report" requesting FPA's approval of the Construction Phase and FPA's determination
that the RA is operating as intended. The RA Report must: (1) include statements by a
registered professional engineer and by Respondent's Project Coordinator that the
Construction Phase is complete; (2) include supporting documentation (with a summary
of the documentation), that the Construction Phase is complete; (3) be prepared in
accordance with Chapter 2 (Remedial Action Completion) of liPA's Close (Jut
Procedures for NPL Sites guidance (May 2011); and (4) be certified in accordance with
Section 6.2.1.

If FPA concludes that the RA Construction is not complete, or the RA is not performing
as designed, FPA must so notify Respondent. HPA's notice must include a description of
the activities that Respondent must perform in order to complete the RA Construction or
cause the RA to operate as intended. Respondent shall submit specifications and a
schedule for EPA's approval. Respondent shall perform all activities described in the
notice or in the FPA-approvetl specifications and schedule.

If EPA concludes, based on the initial or any subsequent RA report, that the Construction
Phase is complete and the RA is operating as intended. HPA must so notify the
Respondent.
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If EPA concludes that the Work is not complete, EPA must notify Respondent. EPA's
notice will describe any deficiencies. The Respondent shall submit specifications and a
schedule for EPA approval within the limeframe specified in EPAns notice. Respondent
shall perform all activities in the EPA-approved specifications and schedule.

If EPA concludes, based on the initial or any subsequent report requesting Certification
of Completion of the Work, that the Work is complete, EPA must so certify in writing to
Respondent.

6.0 DELIVEKABLES

6.1 Applicability

Sections 6.2 and 6.3 apply to any deliverable that is required to be submitted for EPA approval.
All dcliverablcs required pursuant to this SOW are subject to review and approval by EPA
pursuant to Section XIV of the UAO. Paragraph 6.2 also applies to any deliverable that is
required to be submitted for EPA comment.

6.2 General Requirements

All communications specified in this SOW, including approvals, consents, dcliverablcs,
modifications, notices, notifications, objections, proposals, and/or requests, must be in writing
unless otherwise specified.

All dcliverablcs must be submitted by the deadlines in the RD Schedule or RA Schedule, as
applicable. All deliverables must be delivered to EPA in hardcopy and electronic format (e.g. CD
disk), as applicable. The number of copies will be determined at the time of delivery. HP A shall
reserve the right to request a deliverable in a specified word processing software formal.

6.2.1 Required Certification for Deliverables
All plans, reports, or other deliverables that require compliance with this Paragraph must
be signed by the Respondent's Project Coordinator, or other responsible official of a
Respondent, and must contain the following statement:

I certify under penalty of law that this document and all attachments were prepared under
my direction or supervision in accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information submitted. Based on my inquiry
of the person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for
knowing violations.
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6.2.2 Technical Specifications for Dclivcrables
Sampling and monitoring data contained in any deliverables must be submitted in EPA
Region 2 Electronic Data Deliverable (EDD) format. U.S EPA Region 2 EDD format can
be found at: http://www.epa.gov/region2/supcrfund/medd.htm.

6.3 Supporting Deliverables

Respondent shall submit each of the following supporting deliverables for EPA approval. The
deliverables must be submitted, for the first time, by the deadlines in the RD Schedule or the RA
Schedule, or any other EPA-approvcd schedule, as applicable. Respondent shall develop the
deliverables in accordance with all applicable regulations, guidances and policies. Respondent
shall update each of these supporting deliverables as necessary or appropriate during the course
of the Work, and/or as requested by EPA.

6.3.1 Construction Quality Assurance/Quality Control Plan
The purpose of the Construction Quality Assurance Plan (CQAP) is to describe planned
and systemic activities that provide confidence that the RA construction will satisfy all
design criteria, plans, specifications, and related requirements, including quality
objectives. The CQAP shall address sampling, analysis and monitoring to be performed
during the remedial construction phase of the Work. The CQA/QCP shall:

1. Identify, and describe the responsibilities of, the organizations and personnel
implementing the Construction QA/QC including identification of a QA Official
independent of the RA Contractor to conduct a QA program during the RA phase of
the project;

2. Describe verification activities, such as inspections, sampling, testing, monitoring and
production controls, under the Construction QA/QC;

3. Identify and describe monitoring, measurement, sampling., testing and daily logging
procedures to establish whether the RA construction is performed in compliance with
design specifications, ARARs, and performance standards. This shall include
identification of the sample size, locations, frequency of testing, acceptance and
rejection data sheets, problem identification and corrective measures reports,
evaluation reports, acceptance reports and final documentation;

4. Describe industry standards and technical specifications used in implementing the
Construction QA/QC;

5. Describe procedures for tracking construction deficiencies from identification through
corrective action;

6. Describe procedures for documenting all Construction QA/QC activities; and

7. Describe procedures for retention of documents and for final storage of documents.
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6.3.2 Emergency Response Plan
The Emergency Response Plan (ERP) musl describe procedures lo be used in the cvenl of
an accident or emergency al the site (for example, power outages, water impoundment
failure, treatment plant failure, slope failure, etc). The HRP shall include:

1. Name of the person or entity responsible for responding in the event of an
emergency incident;

2. Plan and date(s) for mceting(s) with the local community, including local.
State and Federal agencies involved in the cleanup, as well as local emergency
squads and hospitals;

3. Spill Prevention, Control, and Countcrmcasurcs (SPCC) Plan (if applicable).
as specified in 40 C.F.R. Part 109, describing measures to prevent, and
contingency plans for, potential spills and discharges from materials handling
and transportation;

4. Notif icat ion activities in accordance with Section 5.2.6 in the event of a
release of hazardous substances requiring reporting under Section 103 of
CERCEA, 42 U.S.C. § 9603, or Section 304 of the Emergency Planning and
Community Righl-to-know Act (EPCRA), 42 U.S.C. § 1 1004; and

5. A description of all necessary actions to ensure compliance with Section X I I I
(Endangcrmcnl and Emergency Response) of the UAO in the event of an
occurrence during the performance of the Work that causes or threatens a
release of Waste Material from the site that constitutes an emergency or may
present an immediate threat lo public health or welfare or the environment.

6.3.3 1 lealth and Safety Plan
The 1 lealth and Safety Plan (HASP) describes all activities to be performed to protect
on-sitc personnel and area residents from physical, chemical and all other ha/ards posed
by the Work. Respondent shall develop the IIASP in accordance with EPA's Emergency
Responder Health and Safety and OSI1A requirements under 29 C.F.R. §§ 1910 and
1926. The HASP also must address monitoring and control measures to protect the
community during the Work.

6.3.4 Performance Standards Verification Plan
The Performance Standards Verification Plan (PSVP) describes activities to verify that
all Performance Standards are satisfied and includes a schedule for performing these
activities. The PSVP shall include the following elements:

1. A description of each of the Performance Standards as identified in Section 1.0;
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2. A description of plans to provide confidence that each Performance Standard will he
met; and

3. A description of activities to be performed to determine whether Performance
Standards have been met. A FSP and QAPP shall be included for any environmental
sampling required.

6.3.5 Five-Year Policy Review Support Plan
The Five-Year Policy Review Support Plan addresses the studies and investigations that
Respondent shall conduct at the request of HPA to support LPA's reviews of whether the
Remedial Action is protective of human health and the environment in accordance with
Section 121(c) of CLRCLA, 42 U.S.C. § 9621fc). Respondent shall develop the plan in
accordance with Comprehensive Five-year Review Guidance, OSWKR 9355.7-03B-P
(June 2001). and any other relevant five-year review guidance. The ROD anticipates that
although a five-year review would not be required since this Remedy results in an
unl imited use/unrestricted exposure scenario, a policy review may be conducted wi th in
five years of completion of construction if all Remedial Action Objectives (RAOs) have
not yet been achieved.

6.3.6 Quality Assurance Project Plan
The Quality Assurance Project Plan (QAPP) addresses sample collection, all sample
analysis and data handling regarding the Work.

The QAPP must include a detailed explanation of Respondent's qua l i ty assurance, qua l i t y
control, and chain of custody procedures for all treatability, design, compliance, and
monitoring samples.

Respondent shall develop the QAPP in accordance with Guidance for Quality Assurance
Project Plan, Uniform Federal Policy for Quality Assurance Project Plans. Parts 1-3.
FPA/505/B-04/900A though 900C (March 2005). F.PA protocol and guidance documents
arc provided on the FPA Region 2 Quality Assurance homepage at:
http:/7www.cpa.gov/re^ion2/qa/doeumenls.hlm.

The QAPP also must include procedures:

1. To ensure that HPA and the State and their authori/.ed representative have
reasonable access to laboratories used by Respondent in implementing the
UAO ("Respondent's Labs");

2. To ensure that Respondent's Labs analyze all samples submitted including
performance evaluation samples pursuant to the QAPP for quali ty assurance
monitoring;

3. To ensure that Respondent's Labs perform all analyses using LPA-acceptcd
methods as approved by HPA;
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4. To ensure upon receipt from the laboratory, all data shall be validated in
accordance with KPA Region 2 data validation Standard Operating Procedures
available at: http://www.epa.gov/region02/qa/documents.htm. EPA reserves
the right to perform an independent data validation, data validation check, or
qualification check on generated data.

5. To ensure deliverables are equivalent to the EPA Contract laboratory Program
(CLP) data packages from the laboratory for analytical data. Upon EPA's
request, Respondent shall submit to EPA the full documentation (including
raw data) for this analytical data

6. To ensure that Respondent's Laboratories are accredited with a national
organization such as: the National Environmental Laboratory Accreditation
Program (NELAP) or the American Association for Laboratory Accreditation
(A2LA). Alternatively, if the laboratory participates in the CLP, this
requirement will be considered as fulfilled;

7. For Respondent to provide EPA and the State with notice at least 28 days
prior to any sample collection activity;

8. For Respondent to provide split samples and/or duplicate samples to EPA and
the State upon request;

9. For EPA to take any additional samples that they deem necessary;

10. For EPA to provide to Respondent, upon request, split samples and/or
duplicate samples in connection with EPA's and the State's oversight
sampling; and

11. For Respondent to submit to EPA all sampling and tests results and other data
in connection with the implementation of the UAO.

6.3.7 Site Wide Monitoring Plan
The ROD requires that monitoring will be implemented to ensure the effectiveness of the
remedy by achieving the remedial goals presented in Table 5-2 (1-1 in the SOW). The
Site Wide Monitoring Plan (SWMP), at a minimum, shall include:

1. Description of the environmental media to be monitored and site security
needs and provisions;

2. Description of the constraints and parameters imposed on the project by
outside entities, including property owners, operating businesses, local
agencies, etc., and a plan for accommodating these constraints in the
implementation of the RA.
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3. Description of the data collection parameters, including existing and proposed
monitoring devices and locations, frequency of monitoring, analytical
parameters to be monitored and analytical methods employed;

4. Description of how performance data will be analyzed, interpreted and
reported, and/or other site-related requirements; and

5. Description of proposed contingency actions in the event that results from
monitoring devices indicate higher than expected concentrations of the
contaminants of concern, such as increases in frequency of monitoring,
installation of additional monitoring devices in the affected areas and/or other
changed condition, such as increasing surface water contaminant
concentrations, etc.

6.3.8 Transportation and Off-Site Disposal Plan
The Transportation and Off-Site Disposal Plan (TODP) describes plans to ensure
compliance with Section 5.3 (Off-Site Shipments). The TODP must include:

1. Proposed routes for off-site shipment of waste material;

2. Identification of communities affected by shipment of waste material; and

3. Description of plans to minimi/c impacts on affected communities.

7.0 SCHEDULES

7.1 Applicability and Revisions

All delivcrablcs and tasks required under this SOW must be submitted or completed by the
deadlines or within the time durations listed in the RD and RA Schedules. The ini t ia l RD and RA
Schedules arc set forth below. Upon HPA's request, Respondent shall submit proposed revised
RD Schedules or RA Schedules for HPA approval.

7.2 Remedial Design Schedule

Line

1

Description of Deliverable /
Task / Supporting Deliverable

Designate Community Affairs
Liaison

Section
Reference

3.1

Deadline

15 days after KPA request
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2

3

4

5

6

7

8

9

10

11

12

Remedial Design Work Plan
( inc luding HASP, ERP,
QAPP, SWMP)

Treatability Study Work Plan
(TSWP)

TS Evaluation Report

Pre-Design Investigation
Work Plan (PDIWP)

Preliminary RD (30%)
(inc luding CQA/QCP, O&M
Manual, PSVP, TODP)

Intermediate RD (60%)

Pre-final RD (95%)

Final Remedial Design

PDI Start

PD1 Evalua t ion Report

Remedial Action Work Plan

4.1,6.3

4.2

4.2

4.3

4.4

4.5

4.6

4.7

4.3

4.3.1

5.1

45 days after EPA's authorization to proceed
with Supervising Contractor

45 days after EPA's authorization to proceed
with Supervising Contractor

60 days after receipt of validated data

45 days after EPA's authorization to proceed
wi th Supervising Contractor

30 days after EPA approval of Final RDWP

21 days after EPA comments on
Prel iminary RD

14 days after EPA Comments on Intermediate
RD

7 days after EPA approval on PDI Evaluation
Report

7 days after EPA comments on Pre-final RD

60 days after receipt of validated data

21 days after EPA comments on Pre-final RD

7.3 Remedial Action Schedule

Line

1

2

3

Description of Deliverable /
Task

Award Remedial Action
(RA) contract

Pre-Construction Meeting

Start of Construction

Section
Reference

5.1

5.2.1

Deadline

30 days after EPA Notice of Authorization to
Proceed with RA

1 4 days after Award of RA contract(s)

21 days after Pre-Construction Meeting
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4

5

6

7

8

9

10

11

Completion of Construction

Pre-final Construction
Inspection

Prc-final Construction
Inspection Report

Final Construction
Inspection

RA Report

RA Monitoring Report

Work Completion Report

Five Year Policy Review
Support Plan

5.4.1

5.4.1

5.4.1

5.4.2

5.5.2

5.6.2

6.3.5

14 days after completion of construction

21 days after completion of Pre-final
Inspection

1 4 days after Completion of Work identified in
Pre-final Inspection Report

21 days after Final inspection

21 days after Final Inspection

30 days after EPA approval on RA Monitoring
Report

30 days after EPA request

8.0 STATE PARTICIPATION

8.1 Copies

Respondent shall at a minimum submit two hardcopies and two electronic (disk or thumb drive)
copies of all dclivcrablcs. The number of copies shall be confirmed in writing prior to delivery of
all deliverables. Respondent shall, at any time they send a notice, report, deliverable or
submission to EPA, send a copy of such document to the State. EPA may, at any time it sends a
notice, authorization, approval, disapproval or certification to Respondent, send a copy of such
document to the State.

8.2 Review and Comment

The State will have a reasonable opportunity for review and comment prior to:

1. Any EPA approval or disapproval under Section 6.3 of any plans, reports or other
deliverables that are required to be submitted for EPA approval; and

2. Any approval or disapproval of the Construction Phase under Section 5.4, any
disapproval of, or certification of completion of the RA under Section 5.5, and any
disapproval of, or certification of completion of the Work under Section 5.6.
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9.0 REFERENCES

The following regulations and guidance documents, among others, apply to the Work. A more
complete list may be found on the following EPA Web pages:

1. Laws, Policy and Guidance http://www.cpa.gov/siipcrfiind/poiicy/indcx.htm

2. Test Methods Collections http://www.cpa.uov/fem/mctheollcctns.htm

3. For any regulation or guidance referenced in the UAO or SOW, the reference will be read
to include any subsequent modification, amendment or replacement of such regulation or
guidance. Such modifications, amendments or replacements apply to the Work only after
Respondent reecive notification from EPA of the modification, amendment or
replacement,

4. A Compendium of Superfund Held Operations Methods, OSWER 9355.0-14,
F,PA/540/P-87/001a (August 1987).

5. CERCLA Compliance with Other Laws Manual, Part I: Interim Final, OSWER 9234.1-
01, EPA/540/G-89/006 (August 1988).

6. Guidance for Conducting Remedial Investigations and Feasibility Studies, OSWER
9355.3-01, EPA/540/G-89/004 (October 1988).

7. CERCLA Compliance with Other Laws Manual, Part IT, OSWER 9234.1-02,
EPA/540/G-89/009 (August 1989).

8. Guidance on EPA Oversight of Remedial Designs and Remedial Actions Performed by
Potentially Responsible Parties, OSWER 9355.5-01, EPA/540/G-90/001 (April 1990).

9. Guidance on Expediting Remedial Design and Remedial Actions, OSWER 9355.5-02,
EPA/540/G-90/006 (August 1990).

10. Guide to Management of Investigation-Derived Wastes, OSWER 9345.3-03FS (January
1992).

11. Permits and Permit Equivalency Processes for CERCLA On-Site Response Actions,
OSWER 9355.7-03 (February 1992).

12. Guidance for Conducting Treatability Studies under CERCLA, OSWER 9380.3-10,
EPA/540/R-92/07IA (November 1992).

13. National Oil and Hazardous Substances Pollution Contingency Plan; Final Rule, 40
C.F.R. Part 300 (October 1994).
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14. Guidance for Scoping the Remedial Design, OSWER 9355.0-43, EPA/540/R-95/025
(March 1995).

15. Remedial Design/Remedial Action Handbook, OSWER 9355.0-04B, EPA/540/R-95/059
(June 1995).

16. EPA Guidance for Data Quality Assessment, Practical Methods for Data Analysis,
QA/G-9, EPA/600/R-96/084 (July 2000).

17. Operation and Maintenance in the Superfund Program, OSWER 9200.1-37FS,
EPA/540/F-01/004 (May 2001).

18. Comprehensive Five-year Review Guidance, OSWER 9355.7-03B-P, 540-R-01-007
(June 2001).

19. Guidance for Quality Assurance Project Plans, QA/G-5, EPA/240/R-02/009
(December 2002).
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Figure 1-2
Investigation Areas

Rarrtan Bay Slag Superfund Site
Old Bridge and Sayreville New Jersey
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